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Abstractȱ
UsingȱTIMSSȱdataȱsetȱonȱMENAȱcountries,ȱthisȱstudyȱexaminesȱtheȱdeterminantsȱofȱ
educationalȱoutcomeȱandȱgenderȱ inequalityȱofȱ learningȱ inȱeightȱselectedȱcountries.ȱ
Theȱcomplicatedȱstructureȱofȱ theȱdataȱhasȱbeenȱconsideredȱcarefullyȱduringȱallȱ theȱ
stagesȱ ofȱ theȱ analysisȱ employingȱ plausibleȱ valuesȱ andȱ jackknifeȱ standardȱ errorȱ
techniqueȱ toȱ accommodateȱ theȱmeasurementȱ errorȱofȱ theȱdependantȱvariableȱ andȱ
theȱclusteringȱofȱstudentsȱinȱclassesȱandȱschools.ȱȱ
Theȱ educationȱ productionȱ functionsȱ provideȱ broadȱ evidenceȱ fromȱ meanȱ andȱ
quantileȱ analysisȱ ofȱ veryȱ lowȱ returnsȱ toȱ schooling;ȱ fewȱ schoolȱ variablesȱ areȱ
significantȱandȱnoneȱhaveȱeffectsȱacrossȱcountriesȱandȱquantiles.ȱInȱgeneral,ȱstudentȱ
characteristicsȱwereȱfarȱmoreȱimportantȱthanȱschoolȱfactorsȱinȱexplainingȱtestȱscores,ȱ
butȱthereȱwasȱconsiderableȱvariabilityȱacrossȱcountriesȱinȱwhichȱspecificȱfactorsȱwereȱ
significant.ȱ Strikingly,ȱ computerȱ usageȱ wasȱ foundȱ toȱ influenceȱ studentsȱ
performanceȱ negativelyȱ inȱ sixȱ MENAȱ countries.ȱ Onlyȱ Turkeyȱ andȱ Iranȱ hadȱ aȱ
significantȱpositiveȱeffectȱofȱcomputerȱusageȱonȱmathsȱachievements.ȱȱ
Genderȱinequalityȱofȱacademicȱachievementȱhasȱbeenȱinvestigatedȱthoroughlyȱusingȱ
meanȱ andȱ quantileȱ decompositionȱ analysis.ȱ Thereȱ isȱ mixedȱ pictureȱ ofȱ genderȱ
inequalityȱ acrossȱ theȱ eightȱ countriesȱwithȱ threeȱproȬboys,ȱ threeȱproȬgirlsȱ andȱ twoȱ
genderȬneutral.ȱThisȱ exerciseȱgivesȱnoȱgeneralȱpatternȱofȱgenderȱ inequalityȱacrossȱ
MENA.ȱ Aȱ detailedȱ analysisȱ ofȱ Egyptianȱ studentsȱ achievementsȱ explainsȱ theȱ
differentialȱgapȱbetweenȱschoolȱtypes,ȱnotablyȱbeingȱsingleȱorȱmixedȱsexȱandȱArabicȱ
orȱ languageȱ schools.ȱ ȱ SingleȬsexȱ schoolsȱ performȱ betterȱ thanȱ mixedȱ schoolsȱ
especiallyȱ forȱ girls.ȱ Theȱ singleȬsexȱ languageȱ schoolsȱ areȱmoreȱ effectiveȱ thanȱ theȱ
Arabicȱsingleȱsexȱschool.ȱThisȱconfirmsȱtheȱdominanceȱofȱtheȱlanguageȱschoolsȱandȱ
isȱalsoȱrelatedȱtoȱtheȱstyleȱandȱsocialȬeconomicȱstatusȱofȱenrolledȱstudents.ȱ
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Chapterȱ1ȱ
INTRODUCTIONȱANDȱLITERATUREȱREVIEWȱ
1.1 Introductionȱȱ
Thisȱ thesisȱ investigatesȱ theȱdeterminantsȱofȱeducationȱachievementȱ inȱMiddleȱEastȱ
andȱ Northȱ Africaȱ countriesȱ withȱ specialȱ focusȱ onȱ Egypt.ȱ ȱ Theȱ determinantsȱ ofȱ
educationȱachievementȱareȱkeyȱfactorsȱaffectingȱtheȱqualityȱofȱeducationȱandȱhenceȱ
theȱhumanȱcapitalȱcapacityȱinȱtheȱdevelopingȱcountries.ȱThisȱthesisȱinvestigatesȱtheȱ
mainȱdeterminantsȱofȱeducationȱanalysingȱbothȱ theȱroleȱofȱ familyȱbackgroundȱandȱ
ofȱschoolȱfactorsȱonȱstudentsȱperformance.ȱItȱalsoȱaddressesȱtheȱ inequalitiesȱ inȱtheȱ
distributionȱofȱ educationȱachievementȱdueȱ toȱdifferencesȱ inȱperformanceȱbetweenȱ
boysȱandȱgirls.ȱThisȱintroductoryȱchapterȱlaysȱoutȱtheȱmotivationȱandȱtheȱcontextȱforȱ
studyingȱtheȱqualityȱofȱeducation.ȱ
Buildingȱaȱdevelopedȱeconomyȱrequiresȱaȱhighȱrateȱofȱeconomicȱgrowth,ȱwhichȱ inȱ
partȱdependsȱonȱimprovementsȱinȱproductivityȱandȱbetterȱeducationȱisȱlikelyȱtoȱleadȱ
toȱhigherȱproductivity.ȱTheȱnewȱgrowthȱmodelsȱintroduceȱhumanȱcapitalȱasȱaȱvitalȱ
drivingȱ forceȱ toȱ growth.ȱ Economicȱ growthȱ Ȭȱ improvementsȱ inȱ aȱ societysȱ overallȱ
standardsȱofȱ livingȱ Ȭȱandȱeconomicȱdevelopmentȱhaveȱbeenȱstudiedȱbyȱeconomistsȱ
sinceȱAdamȱSmith.ȱEconomistsȱareȱparticularlyȱconcernedȱwithȱanalysisȱofȱsourcesȱ
ofȱ economicȱ growthȱ andȱ divergenceȱ andȱ convergenceȱ betweenȱ developedȱ andȱ
developingȱ countries.ȱ Theodoreȱ W.ȱ Schultzȱ (1961)ȱ claimedȱ thatȱ humanȱ capital,ȱ
knowledge,ȱ information,ȱ ideas,ȱ skills,ȱ andȱ healthȱ ofȱ individuals,ȱ isȱ theȱ majorȱ
explanationȱ behindȱ theseȱ differences.ȱ Althoughȱ theȱ conceptȱ ofȱ humanȱ capitalȱ
originatedȱinȱtheȱ1950s,ȱandȱitsȱdevelopmentȱisȱassociatedȱwithȱtheȱworkȱofȱMincerȱ
(1958)ȱandȱBeckerȱ(1965),ȱrelevantȱconcernsȱwereȱevidentȱinȱtheȱnineteenthȱcentury.ȱ
Concernȱ initiallyȱ focusedȱonȱ theȱroleȱofȱworkersȱatȱ theȱ industrialȱrevolutionȱ inȱ theȱ
UnitedȱKingdom,ȱandȱthenȱotherȱindustrialȱcountries,ȱinȱtermsȱofȱworkȱdivisionȱandȱ
specializationȱ andȱ learningȱ byȱ doing.ȱ However,ȱ theȱ humanȱ capitalȱ conceptȱ ofȱ
modernȱ neoclassicalȱ economicsȱ datesȱ toȱ theȱ lateȱ 1950s:ȱ Jacobȱ Mincersȱ articleȱ
Investmentȱinȱhumanȱcapitalȱandȱpersonalȱincomeȱdistributionȱinȱ1958ȱandȱGaryȱ
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Beckersȱ bookȱ HumanȱCapitalȱ inȱ 1964.ȱHumanȱ capitalȱ inȱ thisȱ viewȱ isȱ similarȱ toȱ
physicalȱcapital.ȱ Investmentȱ inȱbuildingȱhumanȱcapitalȱbyȱeducation,ȱ trainingȱandȱ
healthȱ willȱ leadȱ toȱ higherȱ productivity.ȱ Individualȱ successȱ asȱ wellȱ asȱ countriesȱ
economicȱ developmentȱ mainlyȱ dependsȱ onȱ howȱ muchȱ theyȱ investȱ onȱ buildingȱ
capabilitiesȱefficientlyȱandȱcomprehensivelyȱ(Beckerȱ1994).ȱ
Humanȱcapitalȱplayedȱaȱroleȱ inȱ theȱrapidȱgrowthȱofȱAsianȱcountriesȱ (Japan,ȱHongȱ
Kong,ȱ Taiwan,ȱ andȱ Southȱ Koreaȱ sinceȱ theȱ 1960s),ȱ evenȱ ifȱ lessȱ importantȱ thanȱ
physicalȱcapitalȱaccumulation.ȱ ȱHowever,ȱtheȱearlyȱliteratureȱonȱhumanȱcapitalȱdidȱ
notȱ formulateȱaȱrelationshipȱbetweenȱdevelopmentȱandȱhumanȱcapitalȱ investment;ȱ
endogenousȱgrowthȱmodelsȱhaveȱdoneȱthisȱ(Barroȱ1991;ȱLucasȱ1988).ȱȱȱ
Theȱroleȱofȱhumanȱcapitalȱinȱeconomicȱgrowthȱimpliesȱthatȱpoliciesȱtowardȱbuildingȱ
capabilitiesȱofȱhumansȱthroughȱinvestmentȱinȱeducation,ȱhealth,ȱandȱotherȱfieldsȱareȱ
importantȱ forȱ theirȱ influenceȱ onȱ economicȱ growthȱ andȱ onȱ incomeȱ distribution.ȱ
Familiesȱchooseȱtoȱinvestȱinȱhumanȱcapitalȱofȱtheirȱchildrenȱexpectingȱhighȱreturnsȱ
inȱ theȱ future.ȱ ȱ Internationalȱorganizationsȱargueȱ thatȱ investmentȱ inȱeducationȱ isȱaȱ
policyȱ priorityȱ (Beckerȱ 1995).ȱHowever,ȱ evidenceȱ fromȱ theȱ literatureȱ showsȱ thatȱ
governmentsȱ needȱ guidanceȱ onȱ howȱ toȱ improveȱ educationalȱ outcomesȱ (Glewweȱ
2002).ȱ Schoolsȱ areȱ notȱ theȱ onlyȱwayȱ toȱ ensureȱ growth,ȱ butȱ playȱ aȱ largeȱ roleȱ inȱ
buildingȱhumanȱcapital.ȱȱȱ
Economicȱresearchȱonȱschoolȱeffectivenessȱandȱschoolȱqualityȱemergedȱinȱdevelopedȱ
countriesȱmuchȱearlierȱthanȱ inȱdevelopingȱcountries.ȱTheȱfocusȱofȱtheȱearlyȱstudiesȱ
wasȱ onȱ theȱ quantityȱ ofȱ education.ȱ Nonetheless,ȱ recentȱ policyȱ concernsȱ revolveȱ
aroundȱqualityȱissuesȱ(Hanushekȱ2005b).ȱȱHanushekȱandȱKimkoȱ(2000)ȱfoundȱaȱsolidȱ
linkȱ betweenȱ differencesȱ inȱ educationȱ achievementȱ andȱ differencesȱ inȱ economicȱ
growth.ȱWhileȱresearchersȱandȱpolicyȱmakersȱstressȱtheȱimportanceȱofȱeducationȱforȱ
economicȱ growth,ȱ itȱ isȱ difficultȱ toȱ identifyȱ orȱ quantifyȱ theȱ impactȱ (Glewweȱ andȱ
Kremerȱ2006);ȱresultsȱsuggestȱthatȱwhatȱmattersȱmoreȱthanȱtheȱquantityȱofȱeducationȱ
isȱ theȱ qualityȱ ofȱ thatȱ education.ȱ Thereȱ areȱ nowȱ numerousȱ studiesȱ onȱ qualityȱ ofȱ
educationȱandȱtheȱfactorsȱinfluencingȱthisȱforȱdevelopedȱandȱdevelopingȱcountries,ȱ
althoughȱfewȱforȱArabȱcountries.ȱȱ
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Riddellȱ(2008)ȱdatesȱtheȱstartȱofȱschoolȱeffectivenessȱresearchȱinȱdevelopedȱcountriesȱ
toȱtheȱColemanȱReportȱforȱtheȱUnitedȱStates.ȱColemanȱet.alȱ(1966)ȱusedȱaȱproductionȱ
functionȱ approachȱ toȱ exploreȱ theȱ inputȬoutputȱ relationshipȱ betweenȱ schoolȱ
resourcesȱandȱindividualȱstudentȱachievements.ȱTheȱsecondȱwaveȱofȱresearch,ȱfromȱ
theȱlateȱ1980s,ȱmovedȱtoȱinvestigateȱprocessȱvariablesȱ(teachers,ȱclassroomȱpractices)ȱ
suggestedȱbyȱ educationȱ theory.ȱTheȱmostȱ recentȱwaveȱ focusesȱonȱ theȱhierarchicalȱ
relationshipȱ amongȱ students,ȱ schools,ȱ classes,ȱ teachers,ȱ andȱdifferentȱ resourcesȱ inȱ
differentȱ locationsȱ inȱ eachȱ country.ȱ Thisȱ suggestsȱ thatȱ qualitativeȱ measureȱ ofȱ
educationȱ andȱ cognitiveȱ achievementȱ testsȱ areȱ betterȱ thanȱ otherȱ quantitativeȱ
measuresȱ suchȱ asȱ literacyȱ orȱ enrolmentȱ ratesȱ asȱ anȱ indicatorȱ forȱ futureȱ economicȱ
opportunitiesȱ(Woessmannȱ2004).ȱȱ
Policyȱ interventionsȱ toȱ improveȱ educationȱ canȱ beȱ derivedȱ byȱ inputȱ ȱ outputȱ
analysis,ȱ especiallyȱ thoseȱ inputsȱ perceivedȱ toȱ beȱ relevantȱ forȱ policy.ȱ Suchȱ
informationȱ isȱ importantȱatȱ theȱschoolȱmanagementȱ levelȱasȱwellȱasȱatȱ theȱmacroȬ
policyȱ levelȱ ofȱ finances,ȱ schoolȱ integrationȱ andȱ accountability.ȱ Theȱ conceptȱ ofȱ aȱ
productionȱ functionȱ canȱbeȱ introducedȱ toȱmodelȱmaximumȱ achievableȱoutputȱ forȱ
givenȱ inputs.ȱ Firmsȱ areȱ seekingȱ toȱmaximizeȱ profitsȱ byȱ takingȱ rationalȱ decisionsȱ
aboutȱtheȱ levelȱofȱproductionȱandȱtheȱmixȱofȱ inputs,ȱgivenȱproductȱdemand,ȱ inputȱ
pricesȱandȱtheȱproductionȱfunctionȱ(Hanushekȱ1979).ȱThisȱrepresentsȱtheȱtheoreticalȱ
foundationȱtoȱproductionȱfunctionȱstudiesȱwhichȱhasȱbeenȱextensivelyȱusedȱtoȱassessȱ
theȱdeterminantsȱofȱeducationȱquality.ȱEducationȱproductionȱ functionsȱdifferȱ fromȱ
standardȱ firmsȱproductionȱ functionsȱbecauseȱ theȱmaximandȱ isȱoutputȱ ratherȱ thanȱ
profit,ȱ especiallyȱ inȱ theȱ stateȱ sector,ȱ andȱ theȱ purposeȱ ofȱ analysisȱ isȱ toȱ identifyȱ
determinantsȱofȱeducationalȱoutcomes.ȱȱ
1.2 LiteratureȱReviewȱ
Theȱ researchȱ onȱ economicsȱ ofȱ educationȱ hasȱ examinedȱ manyȱ factorsȱ thatȱ haveȱ
potentialsȱ ofȱ positiveȱ improveȱ toȱ theȱ learningȱ outcomes.ȱ Schoolȱ infrastructure,ȱ
schoolȱorganization,ȱ teachersȱ characteristicsȱ andȱpreparationȱ allȱhaveȱbeenȱunderȱ
empiricalȱ investigation.ȱThereȱexistsȱanȱextensiveȱ literatureȱonȱ theȱeffectsȱofȱhomeȱ
backgroundȱ andȱ schoolȱ resourcesȱ (orȱ schoolȱ inputs)ȱ onȱ studentȱ outcomesȱ
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(Ammermüllerȱetȱal.ȱ2005;ȱBehrmanȱetȱal.ȱ1997;ȱBehrmanȱ1994;ȱFertigȱ2003;ȱGlewweȱ
2002;ȱGlewweȱ andȱKremerȱ 2006;ȱGlewweȱ andȱMiguelȱ 2007;ȱGlewweȱ etȱ al.ȱ 2011;ȱ
Kingdonȱ1996;ȱKruggerȱ2003;ȱRivkinȱetȱal.ȱ2005;ȱWoessmannȱ2004)ȱandȱHanushekȱ
(1995,ȱ 1998,ȱ 2003,ȱ 2005,ȱ 2006,ȱ 2007,ȱ 2008,2009),ȱ ȱ ,ȱ b,ȱ b)allȱ tryȱ toȱ identifyȱ theȱ
characteristicsȱ thatȱ affectȱ theȱ performanceȱ ofȱ studentsȱ andȱ someȱ considerȱwhichȱ
publicȱpoliciesȱcouldȱimproveȱtheȱqualityȱofȱeducation.ȱȱ
Behrmanȱ (2010)ȱconceivesȱofȱeducationȱasȱ theȱacquisitionȱofȱknowledgeȱandȱ skillsȱ
thatȱ increaseȱ productivityȱ analysingȱ theȱ processȱ fromȱ aȱ developmentȱ economicsȱ
pointȱofȱview.ȱSoȱeducationȱisȱanȱessentialȱcomponentȱinȱtheȱdevelopmentȱprocess.ȱ
Fromȱ thisȱperspectiveȱ educationȱ encompassesȱnotȱonlyȱ formalȱ educationȱbutȱ alsoȱ
anyȱ formȱ ofȱ experienceȱ andȱ knowledgeȱ gainedȱ throughȱ life.ȱ Inputsȱ thatȱ increaseȱ
productivityȱ throughȱ acquiringȱ knowledgeȱ andȱ skillsȱ areȱ theȱ determinantsȱ ofȱ
educationȱinȱtheȱeducationalȱproductionȱfunction.ȱȱ
Oneȱ issueȱofȱparticularȱ concernȱ forȱ educationȱpolicyȱ isȱwhetherȱ increasingȱ schoolȱ
resourcesȱwouldȱ haveȱ significantȱ positiveȱ effectsȱ onȱ studentȱ outcomes.ȱWhetherȱ
schoolȱinputsȱmatterȱforȱeducationalȱandȱlabourȬmarketȱoutcomesȱofȱstudentsȱareȱanȱ
issueȱofȱgreatȱpublicȱpolicyȱconcern.ȱ ȱThereȱareȱmanyȱoutputsȱ fromȱeducationȱandȱ
manyȱ inputsȱ toȱ theȱproductionȱprocess,ȱandȱ thisȱmakesȱ estimationȱofȱ educationalȱ
productionȱfunctionsȱcomplicated.ȱBesidesȱschoolȱresources,ȱinputsȱrelatedȱtoȱfamilyȱ
backgroundȱ andȱ theȱ localȱ communityȱ areȱ important.ȱEducationȱ outputsȱ couldȱ beȱ
splitȱ into:ȱ (1)ȱ studentȱ performanceȱ onȱ cognitiveȱ testsȱ (whileȱ inȱ school),ȱ (2)ȱ
educationalȱattainmentȱafterȱschoolȱ(mostȱoftenȱmeasuredȱbyȱyearsȱofȱeducation)ȱorȱ
(3)ȱlabourȬmarketȱoutcomesȱ(particularlyȱearnings)ȱlaterȱinȱlife.ȱThereȱisȱdebateȱoverȱ
whetherȱschoolȱresourcesȱhaveȱsignificantȱeffectsȱonȱ theȱ threeȱmeasuresȱofȱoutput.ȱ
Weȱareȱmoreȱconcernedȱonȱ theȱ firstȱ typeȱofȱoutputȱ inȱ theȱdevelopingȱcountriesȱ inȱ
generalȱandȱwithȱaȱspecialȱfocusȱonȱtheȱMiddleȱEastȱandȱNorthȱAfricaȱregion.ȱȱ
Studiesȱonȱ theȱdeterminantsȱofȱstudentsȱachievementsȱ inȱdevelopingȱcountriesȱareȱ
fewerȱinȱnumberȱthanȱthoseȱonȱdevelopedȱcountriesȱ(Hanushekȱ1995).ȱȱTheȱfirstȱpartȱ
ofȱ thisȱ reviewȱ willȱ focusȱ onȱ studiesȱ conductedȱ inȱ developingȱ countriesȱ usingȱ
educationȱproductionȱfunctions.ȱTheȱsecondȱpartȱofȱtheȱreviewȱwillȱhighlightȱstudiesȱ
TheȱUniversityȱofȱNottinghamȱȱ ȱ 4ȱ
Chapterȱ1.ȱIntroductionȱandȱLiteratureȱReviewȱ
incorporatingȱtheȱinternationalȱschoolȱperformanceȱdatasetsȱinȱMENA,ȱProgrammeȱ
forȱ Internationalȱ Studentȱ Assessmentȱ (PISA)ȱ andȱ Trendsȱ inȱ Internationalȱ
MathematicsȱandȱScienceȱStudyȱ(TIMSS).ȱȱ
Numerousȱ reviewsȱ onȱ schoolȱ effectivenessȱ haveȱ beenȱ publishedȱ sinceȱ theȱ lateȱ
nineties.ȱAuthorsȱ haveȱ publishedȱ reviewsȱ onȱ schoolȱ effectivenessȱ andȱ educationȱ
productionȱ functionsȱ acrossȱ theȱworldȱ suchȱ asȱ Fullerȱ&ȱClarkeȱ (1994),ȱHanushekȱ
(1995),ȱScheerensȱ(2000;ȱ2007)ȱandȱGlewweȱ(2002).ȱȱStudiesȱcarriedȱoutȱinȱdevelopingȱ
countriesȱshowȱthatȱresourceȱinputȱvariablesȱhaveȱconsiderablyȱmoreȱimpactȱthanȱisȱ
commonlyȱ foundȱ inȱ developedȱ countriesȱ (Hanushekȱ 1995;ȱ Scheerensȱ 2000).ȱ
Nonetheless,ȱ theseȱ studiesȱ haveȱ beenȱ criticizedȱ forȱ methodologicalȱ andȱ sampleȱ
selectionȱbiasȱissuesȱ(Glewwe,ȱ(2002).ȱȱ
ȱRecently,ȱGlewweȱ etȱ al.(2011)ȱ reviewȱ theȱpastȱ 20ȱyearsȱ researchȱonȱ economicsȱofȱ
educationȱ focusedȱonȱproductionȱ functionȱ andȱ resourcesȱ allocationȱ inȱdevelopingȱ
countries.ȱTheyȱconsideredȱ79ȱstudiesȱwhichȱmetȱ theirȱcriteriaȱofȱempiricalȱqualityȱ
andȱ addressȱ theȱ areaȱ ofȱ theȱ review.ȱ Theȱ impactȱ ofȱ schoolȱ andȱ teacherȱ variablesȱ
impactȱonȱstudentsȱ learningȱseemȱtoȱbeȱambiguousȱespeciallyȱwhenȱtheyȱ limitȱtheȱ
studyȱtoȱtheȱ43ȱhighȱqualityȱstudies.ȱTheȱmainȱimpactsȱappearȱtoȱcomeȱfromȱhavingȱ
aȱ fullyȱ functioningȱ school,ȱ teachersȱ withȱ greaterȱ knowledgeȱ ofȱ theȱ subjectȱ theyȱ
teach,ȱaȱlongerȱschoolȱday,ȱtheȱprovisionȱofȱtutoringȱandȱlowerȱteacherȱabsence.ȱItȱisȱ
clearȱ fromȱ thisȱ reviewȱ theȱ limitedȱnumberȱ ofȱ highȱ qualityȱ studiesȱ onȱdevelopingȱ
countries.ȱ Randomizedȱ controlledȱ trialsȱ (RCT)ȱ studiesȱ areȱ tooȱ fewȱ toȱ drawȱ anyȱ
generalȱ conclusionȱ aboutȱ anyȱ ofȱ theȱ interestingȱ variablesȱ inȱ theȱ review.ȱAmongȱ
thoseȱ reviewedȱ studiesȱnoneȱ targetedȱMENAȱ countriesȱ exceptȱ forȱ twoȱonȱTurkeyȱ
(EnginȬDemirȱ2009;ȱKalenderȱandȱBerberogluȱ2009).ȱȱ
EnginȬDemirȱ (2009)ȱ usesȱ partȱ ofȱ datasetȱ fromȱ aȱ largerȱ researchȱ projectȱ onȱ lightȱ
work1ȱ andȱ schoolingȱ toȱ investigateȱ theȱ relativeȱ importanceȱ ofȱ selectedȱ family,ȱ
individualȱandȱschoolȱ relatedȱ factorsȱonȱstudentȱacademicȱperformanceȱofȱAnkaraȱ
urbanȱ poorȱ primaryȱ schools.ȱ Itȱ isȱ foundȱ thatȱ familyȱ backgroundȱ andȱ schoolȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
1ȱLightȱworkȱisȱdefinedȱasȱworkȱthatȱdoesȱnotȱinterfereȱwithȱschoolingȱandȱitȱisȱnotȱexploitative,ȱharmfulȱorȱ
hazardousȱtoȱaȱchildsȱdevelopmentȱ(InternationalȱLabourȱOrganizationȱ(ILO),ȱ2002).ȱ
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characteristicsȱ accountedȱ forȱ aroundȱ 5%ȱ ofȱ theȱ variationȱ inȱ studentȱ academicȱ
achievement.ȱ Studentȱ characteristicsȱ includingȱ gender,ȱworkȱ status,ȱwellȬbeingȱ atȱ
school,ȱgradeȱandȱparentalȱsupportȱ foundȱ toȱexplainȱ15%ȱofȱvariationsȱ inȱstudentsȱ
performanceȱinȱaȱweightedȱcompositeȱofȱmaths,ȱTurkishȱandȱscienceȱscores.ȱStudentȬ
teacherȱ ratioȱandȱ teacherȱ trainingȱhaveȱaȱ strongȱeffectȱonȱacademicȱachievements.ȱ
Theȱotherȱworkȱcitedȱ(KalenderȱandȱBerberogluȱ2009)focusedȱonȱstudentȱactivitiesȱinȱ
theȱclassȱroomȱwhichȱisȱbeyondȱtheȱscopeȱofȱthisȱstudy.ȱȱ
Theȱemergenceȱofȱinternationalȱstandardizedȱtestsȱofȱstudentȱperformanceȱenrichedȱ
researchȱonȱqualityȱofȱ education.ȱTheȱ comparableȱ crossȱ countryȱmeasuresȱ revealsȱ
significantȱ differencesȱ inȱ achievementȱ forȱ theȱ sameȱ yearsȱ ofȱ schooling.ȱ Studiesȱ
incorporatingȱTIMSSȱdataȱareȱveryȱusefulȱtoȱcompareȱdevelopingȱcountries.ȱȱ
Usingȱ theȱ TIMSSȬRȱ (1999)ȱ dataset,ȱHowieȱ (2003)ȱ investigatedȱ theȱ importanceȱ ofȱ
languageȱinȱexplainingȱvariationsȱinȱachievementȱinȱmathematicsȱinȱSouthȱAfricaȱ(aȱ
proxyȱ forȱ ethnicȱ heterogeneity).ȱ Theȱ mainȱ findingȱ isȱ thatȱ studentsȱ whoȱ spokeȱ
Englishȱ orȱ Afrikaansȱ atȱ homeȱ scoredȱ significantlyȱ higherȱ thanȱ thoseȱ speakingȱ
Africanȱlanguagesȱdueȱtoȱtheȱheterogeneityȱofȱstudentȱhomeȱlanguageȱandȱlanguageȱ
ofȱ instructionȱ atȱ school.ȱ Studentsȱ perceptionsȱ ofȱ theȱ importanceȱ ofȱ mathsȱ areȱ
significantȱasȱwell.ȱRuralȱareasȱareȱalsoȱfoundȱtoȱperformȱworseȱthanȱurban.ȱ
Woessmannȱ (2003b)ȱ findsȱ thatȱ internationalȱ differencesȱ inȱ studentȱ testȱ scoresȱ (inȱ
mathsȱ andȱ science),ȱ usingȱ TIMSSȱ data,ȱ areȱ causedȱ notȱ byȱ differencesȱ inȱ schoolȱ
resources,ȱbutȱareȱmainlyȱdueȱtoȱdifferencesȱinȱeducationalȱinstitutions.ȱWoessmannȱ
(2005a)ȱ reportedȱ thatȱ inȱ fiveȱ highȬperformingȱ Eastȱ Asianȱ economies,ȱ familyȱ
backgroundȱ isȱaȱstrongȱpredictorȱofȱstudentȱperformanceȱ inȱKoreaȱandȱSingapore,ȱ
whileȱ Hongȱ Kongȱ andȱ Thailandȱ achieveȱ moreȱ equalizedȱ outcomes.ȱ Schoolȱ
autonomyȱ overȱ salariesȱ andȱ regularȱhomeworkȱ assignmentsȱ areȱ relatedȱ toȱhigherȱ
studentȱ performance.ȱ Thereȱ isȱ noȱ evidenceȱ thatȱ smallerȱ classesȱ improveȱ studentȱ
performanceȱinȱEastȱAsia.ȱSimilarȱresultsȱfoundȱinȱEasternȱEuropeȱcountriesȱduringȱ
transition,ȱ studentȱ backgroundȱ accountedȱ forȱ theȱ mostȱ partȱ ofȱ academicȱ
achievementȱ variationsȱwithȱdifferencesȱ acrossȱ twoȱ groupsȱ ofȱ countriesȱ basedȱ onȱ
culturalȱdifferencesȱ(Ammermüllerȱetȱal.ȱ2005).ȱȱ
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Comparativeȱstudiesȱareȱveryȱusefulȱtoȱgainȱinsightsȱonȱstrengthsȱandȱweaknessesȱofȱ
educationȱsystems.ȱAmmermullerȱusedȱPISAȱdataȱ toȱdecomposeȱ theȱgapȱofȱmathsȱ
testȱscoreȱbetweenȱGermanyȱandȱFinland.ȱHeȱemployedȱOaxacaȬBlinderȱandȱ Juhn,ȱ
MurphyȱandȱPeirceȱ (JMP)ȱmethodsȱ toȱ investigateȱ theȱmeanȱandȱ theȱdistributionalȱ
gapȱ (Ammermuellerȱ 2007).ȱ Theȱ JMPȱ residualȱ imputationȱ approachȱ dealsȱ withȱ
residualsȱoverȱquantilesȱtoȱexplainȱtheȱaggregateȱgap.ȱItȱdoesȱnotȱprovideȱaȱdetailedȱ
decompositionȱandȱ itȱ isȱdifficultȱ toȱ implementȱ inȱgeneralȱcasesȱwithȱconditionalityȱ
onȱ explanatoryȱ variables.ȱ Itȱ isȱ foundȱ thatȱGermanȱ studentsȱ andȱ schoolsȱ haveȱ onȱ
averageȱmoreȱfavourableȱcharacteristics,ȱbutȱexperienceȱmuchȱlowerȱreturnsȱtoȱtheseȱ
characteristicsȱinȱtermsȱofȱtestȱscoresȱthanȱFinnishȱstudents.ȱTheȱroleȱofȱschoolȱtypesȱ
beingȱpublicȱorȱprivate,ȱsingleȱsexȱorȱcoeducationȱandȱdomesticȱlanguageȱorȱforeignȱ
languageȱschoolȱremainsȱambiguous.ȱ
1.2.1 EstimationȱproblemsȱofȱEPFȱandȱpossibleȱsolutionsȱ
Estimatingȱeducationȱproductionȱ functionsȱ facesȱaȱnumberȱofȱpracticalȱdifficulties:ȱ
omittedȱvariableȱbias,ȱ sampleȱ selectionȱbias,ȱ inaccurateȱdataȱdueȱ toȱmeasurementȱ
errors,ȱ aggregationȱbiasȱusingȱ inappropriateȱ levelsȱ ofȱ analysisȱ (usingȱ schoolȱ levelȱ
variablesȱ toȱexplainȱ studentȬlevelȱdifferences),ȱ endogeneityȱbetweenȱ schoolȱ inputsȱ
andȱstudentȱperformance,ȱfunctionalȱformȱe.g.ȱlinear,ȱlogȱlinear,ȱorȱadditive,ȱmodelȱ
specificationȱ andȱ measuringȱ theȱ dependantȱ variableȱ (Kremerȱ 1995;ȱ Toddȱ andȱ
Wolpinȱ2003;ȱVignolesȱetȱal.ȱ2000).ȱȱOneȱapproachȱtowardȱaddressingȱtheȱproblemsȱ
ofȱ omittedȱ variable,ȱmeasurementȱ error,ȱ andȱ endogenousȱ programȱ placementȱ isȱ
instrumentalȱvariablesȱ(IV)ȱ(GlewweȱandȱKremerȱ2006:16).ȱHowever,ȱitȱisȱnotȱeasyȱ
toȱ findȱgoodȱ instrumentsȱ (variablesȱ correlatedȱwithȱ theȱobservedȱvariableȱbutȱnotȱ
correlatedȱwithȱ theȱ errorȱ term)ȱ andȱ instrumentalȱ variablesȱ canȱ onlyȱ identifyȱ theȱ
effectȱforȱaȱsubȬsetȱofȱtheȱtotalȱpopulationȱ(Vignolesȱetȱal.ȱ2000).ȱ
Randomisedȱtrialsȱandȱnaturalȱexperimentsȱhaveȱbeenȱutilisedȱtoȱovercomeȱsomeȱofȱ
theȱmethodologicalȱ problemsȱ raisedȱ above.ȱ Randomizedȱ controlȱ trialsȱ (RCT)ȱ areȱ
conductedȱ toȱ compareȱ aȱ treatmentȱ groupȱ andȱ aȱ controlȱ groupȱ selectedȱ
randomlyȱ fromȱ aȱ numberȱ ofȱ observationsȱ withȱ noȱ systematicȱ differences.ȱ
Characteristicsȱchangeȱinȱresponseȱtoȱtreatmentȱ(HawthorneȱandȱJohnȱHenryȱeffects)ȱ
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andȱsampleȱselectionȱandȱattritionȱareȱseriousȱproblemsȱfacingȱrandomȱtrialsȱ ifȱnotȱ
organizedȱ carefullyȱ (Glewweȱ2002).ȱNaturalȱ experimentsȱonȱ theȱotherȱhandȱmakeȱ
useȱofȱanyȱnaturalȱexogenousȱvariationȱ inȱschoolȱ inputȱ level.ȱ ȱTheȱmainȱbenefitȱofȱ
researchȱ takingȱ advantageȱ ofȱ naturalȱ experimentsȱ ifȱwellȱ implementedȱ isȱ thatȱ itȱ
introducesȱ aȱ newȱ approachȱ toȱ estimateȱ policyȱ effectsȱ withoutȱ additionalȱ
assumptionsȱ(ToddȱandȱWolpinȱ2003).ȱ
RCTsȱareȱnotȱprotectedȱfromȱcriticism;ȱtheyȱsufferȱfromȱsubstantialȱproblemsȱdueȱtoȱ
theirȱ experimentalȱ nature.ȱ Thereȱ areȱ importantȱ lessonsȱ toȱ beȱ drawnȱ fromȱ aȱ
systematicȱ evaluationȱ ofȱproductionȱ functionȱ estimates,ȱwhileȱpayingȱ attentionȱ toȱ
theȱquantitativeȱproblemsȱidentifiedȱbyȱGlewweȱ(2002).ȱȱ
Theȱ lackȱ ofȱ dataȱ andȱ limitedȱ financialȱ resourcesȱ devotedȱ toȱ researchȱ inȱ theȱ
developingȱ countriesȱ andȱ theȱ authoritarianȱ regimesȱ inȱ MENAȱ restrictȱ theȱ
applicationȱ ofȱ theȱ aboveȱmentionedȱ techniques.ȱ Therefore,ȱ theȱ retrospectiveȱ dataȱ
drawnȱ fromȱ theȱ TIMSSȱ 2007ȱ roundȱ willȱ beȱ usedȱ here.ȱ Theȱ nextȱ chapterȱ willȱ
introduceȱit.ȱ
1.2.2 Inequalityȱinȱeducationȱ
Inequalitiesȱandȱoutcomeȱdifferencesȱbetweenȱseveralȱgroupsȱcouldȱbeȱ inȱearnings,ȱ
schoolȱattainmentȱandȱotherȱ factors.ȱ Johnesȱ (2006)ȱarguedȱ thatȱgrowthȱdependsȱonȱ
initialȱ income,ȱ theȱ investmentȱ toȱ GDPȱ ratio,ȱ schoolȱ enrolmentȱ rates,ȱ schoolingȱ
quality,ȱ schoolingȱdistribution,ȱopenness,ȱgrowthȱamongstȱ tradingȱpartners,ȱandȱaȱ
measureȱofȱpoliticalȱstability.ȱTheȱquantity,ȱqualityȱandȱdistributionȱofȱeducationalȱ
(inequalityȱandȱdiscrimination)ȱattainmentȱhaveȱanȱimpactȱonȱsocialȱoutcomes,ȱsuchȱ
asȱ childȱmortality,ȱ fertility,ȱ educationȱofȱ childrenȱ andȱ incomeȱdistribution.ȱWhichȱ
factorsȱofȱeducationȱsystemȱorȱhomeȱbackgroundȱcharacteristicsȱareȱresponsibleȱforȱ
theȱdifferentȱgenderȱoutcomesȱ inȱacademicȱachievements?ȱAndȱ toȱwhatȱextentȱdoȱ
gapsȱreallyȱreferȱ toȱdiscriminationȱandȱeducationalȱdistributionȱ issues?ȱThereȱhaveȱ
beenȱ trialsȱ toȱ measureȱ andȱ quantifyȱ theȱ effectȱ ofȱ educationalȱ attainmentȱ andȱ
distributionȱonȱeconomicȱandȱsocialȱoutcomesȱ(BarroȱandȱLeeȱ2010)ȱbutȱtheyȱmostlyȱ
focusedȱonȱtheȱquantityȱofȱeducationȱnotȱonȱquality.ȱȱ
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Equalȱeducationalȱachievementsȱforȱmenȱandȱwomenȱhaveȱbeenȱregardedȱasȱoneȱofȱ
theȱmainȱ driversȱ ofȱ economicȱ andȱ socialȱ developmentȱ acrossȱ theȱworldȱ differentȱ
regionsȱ suchȱ asȱ EastȱAsia,ȱ SoutheastȱAsiaȱ andȱ LatinȱAmerica.ȱHowever,ȱ regionsȱ
suchȱ asȱ SouthȱAsia,ȱWestȱAsia,ȱ theȱMENA,ȱ andȱ subȬSaharanȱAfricaȱwhoȱdidȱnotȱ
investȱenoughȱ inȱeducationȱofȱ femaleȱhaveȱ limitedȱcontributionsȱofȱwomenȱ inȱ theȱ
economicȱandȱsocialȱprogressȱ(Schultzȱ2002).ȱȱ
Thereȱ isȱevidence,ȱespeciallyȱ inȱSouthȱAsia,ȱ thatȱdiscriminationȱagainstȱ femalesȱ inȱ
theȱ labourȱ forceȱ followsȱ discriminationȱ inȱ education.ȱ Estimatesȱ ofȱ privateȱ wageȱ
returnsȱtoȱschoolingȱinȱPakistanȱindicateȱlowerȱratesȱforȱwomenȱthanȱmen;ȱbutȱasȱtheȱ
socialȱbenefitsȱexpectedȱ fromȱeducatedȱwomenȱ toȱ theȱhouseholdȱ isȱbelievedȱ toȱbeȱ
high,ȱ discriminationȱ againstȱ femaleȱ educationȱ couldȱ leadȱ toȱ slowerȱ economicȱ
growthȱ inȱ additionȱ toȱ havingȱ adverseȱ socialȱ implicationsȱ (Aldermanȱ etȱ al.ȱ 1996;ȱ
AldermanȱandȱKingȱ1998).ȱAllowingȱforȱtheȱimpactȱofȱfemaleȱeducationȱonȱfertilityȱ
andȱeducationȱofȱtheȱnextȱgeneration,ȱgirlsȱhaveȱhigherȱmarginalȱ(social)ȱreturnsȱtoȱ
educationȱ (Klasenȱ andȱ Lamannaȱ 2009).ȱ Thus,ȱ discriminationȱ againstȱ femaleȱ
educationȱisȱsociallyȱcostlyȱandȱmayȱbeȱproblemȱinȱMENAȱcountries.ȱȱ
Theȱ thesisȱ addressesȱ oneȱ aspectȱ ofȱ this,ȱ genderȱ differentialsȱ inȱ educationalȱ
attainment,ȱ andȱ considersȱ implicationsȱ forȱpolicyȱ onȱ education.ȱThereȱ areȱ severalȱ
reasonsȱtoȱsuggestȱgenderȱinequality,ȱsuchȱasȱdifferentȱskillȱlevelsȱofȱboysȱandȱgirls,ȱ
differentȱpaceȱinȱacquisitionȱofȱskillsȱandȱdifferentȱagesȱforȱtheȱappearanceȱofȱcertainȱ
skills.ȱThisȱ couldȱ leadȱ toȱunequalȱ treatmentȱ inȱ schoolȱ choiceȱorȱ fieldsȱofȱ studyȱ atȱ
higherȱ levelsȱ ofȱ educationȱ betweenȱ boysȱ andȱ girls.ȱ Streamingȱ basedȱ onȱ girlsȱ
advantageȱ inȱ readingȱ andȱ literacyȱ andȱ boysȱ perceivedȱ advantageȱ inȱmathsȱ canȱ
affectȱchoiceȱandȱsuccessȱinȱsubjectsȱandȱearningsȱafterȱgraduation.ȱȱ
Anotherȱreasonȱforȱskillȱdifferencesȱisȱrelatedȱtoȱgenderȱcombinationȱofȱteachersȱandȱ
students.ȱParentalȱandȱsocialȱprejudicesȱaboutȱfieldȱofȱstudyȱandȱfutureȱoccupationsȱ
affectȱ educationalȱ choicesȱ andȱ couldȱ affectȱ theȱ educationalȱ outcomes.ȱ Whileȱ
streamingȱ couldȱ beȱ postponedȱ toȱ laterȱ yearsȱ toȱ overcomeȱ theȱ negativeȱ effectsȱ onȱ
boysȱ andȱ girls,ȱ prejudicesȱ andȱ expectationsȱ areȱ difficultȱ toȱ uncoverȱ inȱ aȱ formalȱ
frameworkȱ(Münichȱetȱal.ȱ2012).ȱ
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Familyȱ backgroundȱ isȱ aȱ keyȱ sourceȱ ofȱ inequalityȱ inȱ education.ȱ Intergenerationalȱ
associationȱ ofȱ someȱ specificȱ characteristicsȱ mayȱ giveȱ riseȱ toȱ someȱ formȱ ofȱ
discriminationȱwhetherȱ intendedȱ orȱ unintended.ȱ Familyȱ status,ȱ socialȱ connectionȱ
andȱ parentalȱ investmentsȱ inȱ theirȱ childrenȱ areȱ aȱ clearȱ illustrationȱ ofȱ oneȱ ofȱ theȱ
discriminationȱmechanisms.ȱ ȱAȱ betterȱ educatedȱ familyȱwithȱ goodȱ networksȱwillȱ
advantageȱ theirȱchildrenȱ inȱaȱ formȱ thatȱwouldȱnotȱbeȱpossibleȱ forȱchildrenȱ fromȱaȱ
disadvantagedȱbackgroundȱ throughȱhighȱqualityȱ childȱ careȱorȱbetterȱ jobs.ȱCapitalȱ
marketȱimperfectionsȱwithȱcreditȱconstraintsȱwillȱleadȱtoȱlackȱofȱfinancialȱresourcesȱ
toȱpoorȱfamiliesȱchildren.ȱIfȱaȱpoorȱfamilyȱwantedȱtoȱsendȱtheirȱtalentedȱchildȱtoȱaȱ
goodȱ universityȱ butȱ theyȱ cannotȱ borrowȱ theȱmoneyȱ toȱ financeȱ it,ȱ itȱ isȱ aȱ formȱ ofȱ
discriminationȱ againstȱ theȱ poor.ȱ ȱWheneverȱ suchȱ discriminationsȱ exist,ȱ aȱ policyȱ
interactionȱ inȱ theȱeducationȱ systemȱ thatȱ reducesȱorȱeliminatesȱ theȱeffectȱofȱ familyȱ
backgroundȱisȱaȱnecessityȱ(Münichȱetȱal.ȱ2012).ȱȱȱ
Figureȱ 1Ȭ1:ȱLossȱinȱtheȱHumanȱDevelopmentȱIndexȱdueȱtoȱInequalityȱbyȱregionsȱ
ȱ
Note:ȱNumbersȱ insideȱ barsȱ areȱ theȱ percentageȱ shareȱ ofȱ totalȱ lossesȱ dueȱ toȱ inequalityȱ attributableȱ toȱ eachȱHDIȱ
component.ȱȱȱ
Source:ȱHDROȱcalculationsȱusingȱdataȱfromȱtheȱHDROȱdatabase,ȱHumanȱDevelopmentȱReport,ȱ2010ȱ
Humanȱ Developmentȱ Reportȱ HDRȱ (2010)ȱ presentȱ estimatesȱ ofȱ theȱ totalȱ lossȱ inȱ
humanȱ developmentȱ dueȱ toȱ multidimensionalȱ inequalities,ȱ theȱ lossȱ inȱ health,ȱ
Educationȱandȱ livingȱstandardsȱandȱtheȱeffectsȱofȱ inequalityȱonȱcountryȱHDIȱrank.ȱ
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Peopleȱ inȱ SubȬSaharanȱAfricaȱ sufferȱ theȱ largestȱHDIȱ lossesȱbecauseȱofȱ substantialȱ
inequalityȱacrossȱallȱthreeȱdimensions,ȱfollowedȱbyȱSouthȱAsiaȱandȱtheȱArabȱStatesȱ
(Figureȱ 1Ȭ1).ȱInȱotherȱregionsȱtheȱlossesȱareȱmoreȱdirectlyȱattributableȱtoȱinequalityȱinȱ
aȱsingleȱdimension.ȱConsiderableȱlossesȱinȱtheȱArabȱStatesȱcanȱgenerallyȱbeȱtracedȱtoȱ
theȱunequalȱdistributionȱofȱeducation.ȱAccordingȱtoȱtheȱreport,ȱEgyptȱandȱMorocco,ȱ
forȱ example,ȱ eachȱ loseȱ 28ȱ percentȱ ofȱ theirȱHDIȱ largelyȱ becauseȱ ofȱ inequalityȱ inȱ
educationȱ(KlugmanȱandȱProgrammeȱ2010).ȱInequalityȱinȱeducationȱaccountsȱforȱtheȱ
largestȱshareȱ(57%)ȱofȱtheȱlossesȱinȱHDIȱinȱArabȱstates.ȱThisȱsuggestsȱthatȱreducingȱ
inequalitiesȱinȱeducationȱisȱaȱveryȱimportantȱareaȱforȱreformȱinȱMENA.ȱȱ
Genderȱ inequalitiesȱ inȱ educationȱ haveȱ beenȱ anȱ issueȱ ofȱ concernȱ forȱ aȱ numberȱ ofȱ
decades.ȱ Initially,ȱ attentionȱ tendedȱ toȱ focusȱ onȱdifferencesȱ inȱ enrolmentȱ ratesȱbutȱ
theseȱ haveȱ largelyȱ beenȱ eliminatedȱ withȱ theȱ achievementȱ ofȱ universalȱ primaryȱ
educationȱsoȱattentionȱhasȱshiftedȱtoȱgenderȱdifferencesȱ inȱtheȱqualityȱofȱeducationȱ
andȱ completionȱ ratesȱ forȱ basicȱ andȱ secondaryȱ educationȱ (Hanushekȱ andȱ
Woessmannȱ2008).ȱMeasuringȱschoolȱattainmentȱbyȱgradesȱcompletedȱaddressesȱanȱ
aspectȱofȱinequalityȱbutȱmayȱnotȱcaptureȱquality;ȱgenderȱdifferencesȱcouldȱaffectȱtheȱ
qualityȱofȱeducationȱreceivedȱevenȱ ifȱgirlsȱprogressȱatȱtheȱsameȱpaceȱorȱ fasterȱthanȱ
boysȱinȱdevelopingȱcountriesȱ(GrantȱandȱBehrmanȱ2010).ȱȱTheȱWorldȱBankȱstatisticsȱ
onȱeducationȱindicateȱthatȱwithȱincreasingȱcompletionȱratesȱforȱgirls,ȱtheȱgenderȱgapȱ
ofȱ gradeȱ completionȱ droppedȱ toȱ fourȱ percentȱ inȱ 2005ȱ inȱ developingȱ countriesȱ
(EdStatsȱ 2008).ȱ Thisȱ doesȱ notȱ implyȱ decreasingȱ inequalityȱ inȱ theȱ qualityȱ ofȱ
education,ȱalthoughȱitȱisȱclearlyȱdesirable.ȱȱȱ
Macdonaldȱ etȱ al.ȱ (2010)ȱ investigateȱ theȱ relationshipȱ betweenȱwealthȱ andȱ genderȱ
inequalityȱ inȱ cognitiveȱ skillsȱ inȱ Latinȱ Americaȱ usingȱ PISAȱ data.ȱ Schoolȱ
characteristicsȱ appearȱ toȱ affectȱ wealthȱ inequalityȱ moreȱ thanȱ householdȱ
characteristics,ȱ althoughȱ thereȱ isȱ onlyȱ aȱ weakȱ associationȱ betweenȱ schoolȱ
competencyȱandȱwealth.ȱȱȱȱ
Tanselȱ (2002)ȱ usesȱ dataȱ fromȱ theȱ householdȱ incomeȱ andȱ expenditureȱ surveyȱ ofȱ
Turkeyȱinȱ1994ȱtoȱexamineȱtheȱdeterminantsȱofȱschoolȱattainmentȱofȱboysȱandȱgirls.ȱ
Usingȱ orderedȱ probitȱmodels,ȱ itȱ isȱ foundȱ thatȱ educationalȱ attainmentȱ isȱ stronglyȱ
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relatedȱ toȱ householdȱ income,ȱ parentsȱ education,ȱ urbanȱ areasȱ andȱ selfȱ employedȱ
fatherȱwhereȱgirlsȱbenefitȱmoreȱfromȱhigherȱincomeȱatȱtheȱprimary,ȱmiddleȱandȱhighȱ
school.ȱȱ
Using primary data from  Jordans capital city Amman as a representative for 
MENA, Naderehȱet.alȱ (2011)ȱ ȱexaminesȱ theȱdeterminantsȱofȱ femaleȱ labourȱ supplyȱ
fromȱtheȱconservativeȱsocietiesȱimmigrants,ȱsuchȱasȱcountriesȱfromȱtheȱMiddleȱEastȱ
andȱNorthȱAfricaȱ(MENA)ȱregion,ȱinȱEurope.ȱ ȱTheirȱresearchȱfocusesȱonȱtheȱroleȱofȱ
education,ȱespeciallyȱhigherȱeducation,ȱandȱsocialȱnormsȱinȱMENAȱonȱtheȱchoiceȱofȱ
womenȱtoȱworkȱoutsideȱhome.ȱThoughȱtheȱregionȱhasȱachievedȱsubstantialȱprogressȱ
inȱ educatingȱ women,ȱ itsȱ Femaleȱ Labourȱ Forceȱ Participationȱ (FLFP)ȱ remainsȱ theȱ
lowestȱ amongȱ allȱ regions.ȱEmployingȱ aȱ singleȱ equationȱ probit model,ȱ theyȱ foundȱ
thatȱ higherȱ educationȱ (postȬȱ secondary/university/postȬuniversity)ȱ hasȱ aȱ positiveȱ
andȱ significantȱ impactȱ onȱ FLFPȱ comparedȱ toȱ secondaryȱ andȱ below.ȱ Conversely,ȱ
thereȱ isȱ aȱ strongȱ negativeȱ associationȱ betweenȱ traditionalȱ socialȱ normsȱ andȱ theȱ
participationȱofȱwomenȱinȱtheȱlabourȱforce.ȱ
Dancerȱ et.alȱ (2007)ȱuseȱdataȱonȱ schoolȱ enrolmentȱ fromȱ theȱ 1997ȱEgyptȱ Integratedȱ
HouseholdȱSurveyȱ(EIHS)ȱtoȱinvestigateȱhowȱtheȱresidenceȱplaceȱbeingȱurbanȬruralȱ
interactsȱwithȱ childȱ genderȱ onȱ theȱ decisionȱ ofȱ investmentȱ inȱ schooling.ȱ Fromȱ aȱ
multinomialȱ logisticȱmodel,ȱ itȱ isȱ foundȱ thatȱurbanȱboysȱareȱmoreȱ likelyȱ toȱenrolȱ inȱ
schoolsȱandȱhaveȱsomeȱschoolingȱratherȱ thanȱ females.ȱMothersȱeducationȱ inȱruralȱ
areasȱhasȱaȱstrongȱpositiveȱ impactȱonȱschoolingȱdecisionsȱaboutȱgirls.ȱOnȱtheȱotherȱ
hand,ȱfathersȱeducationȱaffectsȱpositivelyȱtheȱenrolmentȱlikelihoodȱofȱbothȱboysȱandȱ
girls.ȱ Theȱ Upperȱ Egyptȱ (south)ȱ residentsȱ areȱ lessȱ likelyȱ toȱ enrolȱ toȱ schoolȱ
neverthelessȱ ofȱ theirȱ gender.ȱ Theȱ Upperȱ ruralȱ Egyptȱ populationȱ inȱ generalȱ areȱ
disadvantagedȱinȱschoolingȱenrolment.ȱDespiteȱitsȱimportance,ȱtheȱliteratureȱhasȱnoȱ
studiesȱonȱeducationalȱproductionȱ inȱEgypt.ȱStudiesȱonȱEgyptȱ triedȱ toȱexploreȱ theȱ
educationȱproblemsȱinȱEgyptȱ(HanushekȱandȱLavy,ȱ1994;ȱHanushekȱetȱal,ȱ2007;ȱandȱ
Lloydȱetȱal,ȱ2001)ȱhowever,ȱtheirȱfocusȱwasȱonȱenrolment,ȱdropouts,ȱandȱlinkagesȱtoȱ
quality.ȱȱ
Theȱlackȱofȱevidenceȱonȱinequalityȱofȱschoolingȱasȱanȱimportantȱfactorȱforȱeconomicȱ
andȱsocialȱdevelopmentȱinȱMENAȱrequiresȱaȱdeeperȱanalysisȱtoȱgiveȱinsightsȱforȱtheȱ
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policyȱmakers.ȱAsȱhasȱbeenȱdiscussedȱabove,ȱ theȱ literatureȱ isȱalmostȱhasȱveryȱ fewȱ
studiesȱ includingȱMENAȱ countries.ȱ Inȱ addition,ȱmostȱ ofȱ theȱ studiesȱwhetherȱ onȱ
developedȱ orȱ developingȱ countriesȱ considerȱ theȱ enrolmentȱ elementȱ ofȱ schooling.ȱ
Theȱanalysisȱrequiresȱanotherȱimportantȱdimensionȱtoȱbeȱconsidered,ȱthatȱisȱquality.ȱ
Genderȱ inequalityȱ canȱ beȱ clearlyȱ seenȱ fromȱ someȱpracticesȱ inȱ theȱ societyȱ suchȱ asȱ
exclusionȱ orȱ notȱ sendingȱ girlsȱ toȱ schools.ȱNonetheless,ȱ inequalityȱ couldȱ beȱmoreȱ
complexȱ orȱ hiddenȱ inȱ someȱ preferencesȱ andȱ homeȱ practicesȱ thatȱ affectȱ theȱ
educationalȱachievementȱofȱthoseȱboysȱorȱgirlsȱinȱschool.ȱȱȱ
Theȱthesisȱisȱstructuredȱasȱfollow;ȱtheȱsecondȱchapterȱintroducesȱanȱoverviewȱofȱtheȱ
TIMSSȱdatasetȱusedȱinȱthisȱstudy,ȱpresentsȱdescriptiveȱstatisticsȱonȱMENAȱselectedȱ
countriesȱeducationȱmainlyȱfromȱTIMSSȱ inȱadditionȱtoȱotherȱsourcesȱandȱdiscussesȱ
theȱ characteristicsȱ ofȱ MENAȱ region.ȱ ȱ Theȱ thirdȱ chapterȱ analysesȱ inȱ detailȱ theȱ
determinantsȱofȱeducationȱandȱschoolȱeffectsȱonȱ theȱqualityȱofȱeducationȱ inȱEgypt.ȱ
Thisȱ chapterȱ contributeȱ toȱ theȱ debateȱ ofȱ schoolsȱ effectsȱ onȱ learningȱ outcomesȱ byȱ
examiningȱ theȱ schoolȱ heterogeneityȱ impactȱ (Arabicȱ vs.ȱ Language)ȱ onȱ studentȱ
performanceȱ andȱ genderȱ inequality.ȱ Theȱ fourthȱ chapterȱ investigatesȱ theȱ
determinantsȱ ofȱ educationȱ inȱMENA.ȱ Threeȱmodelsȱ areȱ employedȱ forȱ theȱ crossȬ
countryȱ analysisȱ inȱ additionȱ toȱ schoolȱ fixedȱ effectsȱ forȱ theȱ productionȱ functionȱ
model.ȱFirst,ȱweȱ estimateȱ anȱ educationalȱproductionȱ functionȱ forȱ eachȱ countryȱ toȱ
examineȱtheȱeffectȱofȱschoolȱresourcesȱandȱfamilyȱcharacteristicsȱ(SES)ȱonȱtestȱscoreȱ
achievementsȱ inȱmathsȱandȱscience.ȱSecond,ȱMetaȬanalysisȱ isȱemployedȱ toȱ identifyȱ
anyȱfactorsȱthatȱareȱsignificantȱacrossȱtheȱsetȱofȱcountries.ȱThird,ȱquantileȱregressionsȱ
areȱemployedȱtoȱassessȱifȱtheȱinfluenceȱofȱfactorsȱonȱattainmentȱvariesȱaccordingȱtoȱ
theȱ levelȱ ofȱ attainment.ȱ Theȱ fifthȱ chapterȱ dealsȱ withȱ genderȱ inequalityȱ throughȱ
decompositionȱanalysisȱofȱlearningȱoutcomesȱinȱMENA.ȱTheȱdecompositionȱanalysisȱ
investigatesȱ theȱgapȱonȱaverageȱandȱacrossȱdistributionȱbyȱapplyingȱunconditionalȱ
quantileȱ proposedȱ byȱ Fortinȱ et.alȱ (2010)ȱ onȱ theȱ complexȱ TIMSSȱ data.ȱ Theȱ sixthȱ
chapterȱfinishesȱwithȱaȱconciseȱconclusionȱdrawingȱtogetherȱtheȱresearch.ȱ
ȱ
Chapterȱ2.ȱOverviewȱofȱtheȱDataȱ
Chapterȱ2ȱ
OVERVIEWȱOFȱTHEȱDATAȱȱ
ThisȱchapterȱdiscussesȱtheȱTIMSSȱdatasetȱusedȱinȱthisȱstudyȱandȱpresentsȱdescriptiveȱ
statisticsȱonȱMENAȱselectedȱcountriesȱeducationȱmainlyȱfromȱTIMSSȱinȱadditionȱtoȱ
otherȱsources.ȱ
2.1 TheȱTIMSSȱstudentȱperformanceȱdataȱ
TheȱTrendsȱ inȱ InternationalȱMathematicsȱ andȱ Scienceȱ Studyȱ(TIMSS)ȱisȱ aȱ largeȱ
scaleȱ crossȱ countryȱ comprehensiveȱ dataset,ȱ firstȱ conductedȱ inȱ 1995ȱ byȱ theȱ
InternationalȱAssociationȱ forȱ theȱEvaluationȱofȱEducationalȱAchievementȱ (IEA),ȱanȱ
independentȱ internationalȱ cooperativeȱ ofȱ nationalȱ researchȱ institutionsȱ andȱ
governmentȱagencies.ȱMembersȱofȱtheȱIEAȱareȱtopȱeducationalȱresearchȱinstitutionsȱ
fromȱparticipatingȱcountriesȱ inȱAfrica,ȱAsia,ȱAustralia,ȱEurope,ȱMiddleȱEast,ȱNorthȱ
Africa,ȱ andȱ theȱ Americas.ȱ Theȱ aimȱ ofȱ TIMSSȱ isȱ toȱ provideȱ internationallyȱ
comparativeȱ assessmentȱ dataȱ onȱ studentȱ performanceȱ withȱ respectȱ toȱ aȱ certainȱ
curriculaȱ forȱ mathsȱ andȱ science.ȱ Itȱ providesȱ aȱ richȱ arrayȱ ofȱ informationȱ onȱ
achievementȱandȱtheȱcontextȱ inȱwhichȱ learningȱoccurs.ȱTIMSSȱ2007ȱwasȱconductedȱ
atȱ theȱ fourthȱandȱeighthȱgradesȱ inȱ59ȱparticipatingȱ countriesȱandȱ8ȱbenchmarkingȱ
participants.ȱȱ
TheȱTIMSSȱdatabaseȱprovidesȱ individualȱstudentȬlevelȱperformanceȱdataȱ inȱmathsȱ
andȱscience,ȱwithȱsupportingȱ informationȱreportedȱbyȱstudent,ȱ teacher,ȱandȱschoolȱ
principalȱforȱnationwideȱrepresentativeȱsamplesȱofȱstudentsȱinȱeachȱofȱtheȱcountries.ȱ
TIMSSȱ dataȱ setȱ hasȱ someȱ uniqueȱ featuresȱ comparedȱ toȱ otherȱ internationalȱ
assessmentȱprogramsȱ(suchȱasȱPISA2):ȱitȱaimsȱtoȱassessȱtheȱactualȱcurriculumȱwhichȱ
isȱ theȱ focusȱofȱ theȱ school;ȱTIMSSȱ coversȱ theȱ commonȱ curriculaȱ inȱ theȱmajorityȱofȱ
participatingȱcountries;ȱTIMSSȱtargetedȱpopulationȱisȱaȱspecificȱgradeȱnotȱageȱwhichȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
2ȱ Theȱ OECDȱ Programmeȱ forȱ Internationalȱ Studentȱ Assessmentȱ (PISA)ȱ isȱ meantȱ toȱ assessȱ howȱ wellȱ studentsȱ
approachingȱtheȱendȱofȱcompulsoryȱschoolingȱareȱpreparedȱtoȱmeetȱrealȬlifeȱchallenges,ȱratherȱthanȱtoȱmasterȱtheirȱ
curriculum.ȱ
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mightȱ beȱ betterȱ toȱ assessȱ theȱ effectivenessȱ ofȱ particularȱ schoolingȱ policies;ȱ andȱ
TIMSSȱprovidesȱfamilyȱandȱteacherȱbackgroundȱinformation.ȱ
2.2 TIMSSȱsampleȱdesignȱȱȱȱȱ
EachȱparticipatingȱcountryȱfollowedȱaȱtwoȬstageȱstratifiedȱclusterȱsampleȱdesign.ȱAtȱ
theȱfirstȱstageȱaȱcountryȱrandomlyȱsampledȱtheȱschoolsȱtoȱbeȱtested,ȱthenȱoneȱorȱtwoȱ
classesȱwereȱrandomlyȱchosenȱatȱtheȱsecondȱstageȱfromȱtheȱspecifiedȱgradeȱandȱallȱ
studentsȱofȱthatȱclassȱwereȱtestedȱ inȱbothȱmathsȱandȱscience.ȱThisȱdesignȱyieldedȱaȱ
representativeȱsampleȱofȱstudentsȱwithinȱeachȱcountry.ȱSchoolsȱwereȱexcludedȱ forȱ
manyȱreasonsȱsuchȱasȱbeingȱgeographicallyȱremote,ȱveryȱsmallȱorȱforȱstudentsȱwithȱ
disabilityȱ butȱ exclusionȱ ratesȱ ofȱ schoolsȱ didȱ notȱ exceedȱ 3%ȱ ofȱ theȱ totalȱ schoolȱ
population.ȱStudentsȱfromȱselectedȱschoolsȱwereȱexcludedȱifȱtheyȱcouldȱnotȱtakeȱtheȱ
examsȱ inȱ theȱ testȱ languageȱ orȱ theyȱ haveȱ aȱ disability.ȱ Schoolȱ stratificationȱ wasȱ
employedȱinȱTIMSSȱtoȱenhanceȱtheȱprecessionȱofȱtheȱsurveyȱresults.ȱAȱminimumȱofȱ
150ȱschoolsȱ isȱrequiredȱ toȱmeetȱ theȱTIMSSȱsamplingȱstandards.ȱAllȱcountriesȱusedȱ
measureȱofȱsizeȱ(MOS)ȱofȱtheȱschoolȱasȱimplicitȱstratification;ȱhowever,ȱotherȱexplicitȱ
andȱimplicitȱstratificationsȱwereȱappliedȱindividuallyȱbyȱeachȱcountry.ȱ
Dataȱ forȱ thisȱ studyȱ isȱ fromȱ theȱ achievementȱ testȱ booklets,ȱ theȱ studentȱ
questionnaires,ȱ theȱ teacherȱ questionnaireȱ andȱ theȱ schoolȱ questionnaire.ȱ Studentȱ
achievementȱdataȱareȱmergedȱwithȱbackgroundȱdataȱ fromȱquestionnairesȱ forȱeachȱ
individualȱ student.ȱ TIMSSȱ backgroundȱ dataȱ questionnairesȱ includeȱ informationȱ
aboutȱstudentȱandȱfamilyȱbackground;ȱsuchȱinformationȱisȱprovidedȱbyȱtheȱstudentȱ
aboutȱ parentsȱ levelȱ ofȱ education,ȱ nationality,ȱ numberȱ ofȱ booksȱ atȱ home,ȱ andȱ
informationȱ aboutȱ studentȱ themselvesȱ suchȱ asȱ sexȱ andȱ age.ȱ Mathsȱ andȱ scienceȱ
teacherȱbackgroundȱquestionnaireȱprovideȱinformationȱaboutȱteacherȱcharacteristicsȱ
suchȱ asȱ gender,ȱ education,ȱ yearsȱ ofȱ experienceȱ andȱ teachingȱ license.ȱ Theȱ schoolȱ
questionnaire,ȱ answeredȱ byȱ schoolȱ principal,ȱ providesȱ informationȱ onȱ theȱ
communityȱ locationȱofȱ theȱschool,ȱpercentageȱofȱaffluentȱorȱdisadvantageȱstudentsȱ
atȱ school,ȱ classȱ sizeȱ andȱ availabilityȱ ofȱ schoolȱ resources.ȱ ȱ Mergingȱ TIMSSȱ dataȱ
requiresȱusingȱtheȱlinkȱfilesȱandȱsortingȱcertainȱvariablesȱtoȱgetȱtheȱrightȱmergerȱofȱ
allȱtheȱdataȱfilesȱwithoutȱlosingȱanyȱinformation.ȱȱȱ
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2.3 TIMSSȱanalysisȱandȱcomplexityȱofȱtheȱdataȱ
TheȱTIMSSȱdatabaseȱ isȱquiteȱcomplex,ȱ inȱparticularȱdueȱ toȱ theȱmultiȬstageȱsampleȱ
designȱandȱuseȱofȱ imputedȱ scoresȱ (alsoȱknownȱasȱplausibleȱvalues).ȱTheȱ stratifiedȱ
multiȬstageȱsamplingȱcomplicatesȱtheȱtaskȱofȱcomputingȱstandardȱerrorsȱwhenȱusingȱ
largeȱ scaleȱ surveyȱ data.ȱ Samplingȱ weightsȱ canȱ beȱ usedȱ toȱ obtainȱ populationȱ
estimatesȱ andȱ reȬsamplingȱ techniqueȱ shouldȱ beȱ usedȱ toȱ getȱ unbiasedȱ estimates.ȱȱ
TIMSSȱusesȱtheȱ jackknifeȱrepeatedȱreplicationȱtechniqueȱ(JRR)ȱ ,ȱforȱitsȱsimplicityȱofȱ
computation,ȱtoȱestimateȱunbiasedȱsampleȱerrorsȱofȱestimatesȱ(FoyȱandȱOlsonȱ2009).ȱȱ
Theȱ useȱ ofȱ samplingȱ weightsȱ isȱ necessaryȱ forȱ representativeȱ estimates.ȱ Whenȱ
responsesȱareȱweightedȱtheȱresultsȱforȱtheȱtotalȱnumberȱofȱstudentsȱrepresentedȱbyȱ
theȱindividualȱstudentȱisȱassessed.ȱEachȱassessedȱstudentsȱsamplingȱweightȱshouldȱ
beȱ theȱ productȱ ofȱ :ȱ (1)ȱ theȱ inverseȱ ofȱ theȱ schoolsȱ probabilityȱ ofȱ selection,ȱ (2)ȱ anȱ
adjustmentȱ ȱ forȱ schoolȬlevelȱ nonȬresponse,ȱ (3)ȱ theȱ inverseȱ ofȱ theȱ classroomsȱ
probabilityȱ ofȱ selection,ȱ andȱ (4)ȱ anȱ adjustmentȱ forȱ studentȬlevelȱ nonȬresponseȱ
(Williamsȱetȱal.ȱ2009).ȱ
2.3.1 ComputingȱSamplingȱvarianceȱusingȱtheȱJRRȱtechniqueȱ
Theȱ estimationȱofȱ theȱ standardȱ errorsȱ thatȱareȱ requiredȱ inȱorderȱ toȱundertakeȱ theȱ
testsȱofȱsignificanceȱ isȱcomplicatedȱbyȱtheȱcomplexȱsampleȱandȱassessmentȱdesignsȱ
whichȱ bothȱ generateȱ errorȱ variance.ȱ Togetherȱ theyȱmandateȱ aȱ setȱ ofȱ statisticallyȱ
complexȱ proceduresȱ inȱ orderȱ toȱ estimateȱ theȱ correctȱ standardȱ errors.ȱ Asȱ aȱ
consequence,ȱtheȱestimatedȱstandardȱerrorsȱcontainȱaȱsamplingȱvarianceȱcomponentȱ
estimatedȱbyȱJackknifeȱRepeatedȱReplicationȱ(JRR).ȱ
Theȱfirstȱstepȱtoȱcomputeȱtheȱvarianceȱwithȱreplicationȱisȱtoȱcalculateȱtheȱestimateȱofȱ
interestȱfromȱtheȱfullȱsampleȱasȱwellȱasȱeachȱsubsampleȱorȱreplication.ȱTheȱvariationȱ
betweenȱ theȱ replicationȱ estimatesȱ andȱ theȱ fullȬsampleȱ estimateȱ isȱ thenȱ usedȱ toȱ
estimateȱtheȱvarianceȱforȱtheȱfullȱsample.ȱTheȱformulaȱtoȱcomputeȱaȱtȱstatisticȱfromȱ
theȱsampleȱofȱaȱcountryȱis:ȱ
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ȱ 2jrr
1
Var  (t) = [ t (J ) - t (S) ]
H
h
h  
¦ ȱȱȱȱȱȱ ( 2.1)ȱ
ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱs.e.ȱ(t)ȱ=ȱ紐勲岫憩岻ȱ ( 2.2)ȱ
ȱ
Whereȱt(S)ȱisȱtheȱstatisticȱofȱinterestȱforȱtheȱwholeȱsampleȱcomputedȱwithȱtheȱwholeȱ
samplingȱweights,ȱt(Jh)ȱtheȱcorrespondingȱstatisticȱusingȱtheȱhthȱjackknifeȱreplicationȱ
sampleȱ jhȱ ȱ andȱ theȱ replicationȱ samplingȱweightsȱ andȱVȱ isȱ theȱVariance.ȱTheȱ totalȱ
numberȱofȱreplicationsȱisȱ75ȱ(H=75).ȱInȱtheȱTIMSSȱ2007ȱanalyses,ȱ75ȱreplicateȱweightsȱ
wereȱcomputedȱforȱeachȱcountryȱregardlessȱofȱtheȱnumberȱofȱactualȱzonesȱwithinȱtheȱ
country.ȱIfȱaȱcountryȱhadȱfewerȱthanȱ75ȱzones,ȱthenȱtheȱnumberȱofȱzonesȱwithinȱtheȱ
countryȱ wasȱ madeȱ equalȱ toȱ theȱ overallȱ samplingȱ weight.ȱ Consequently,ȱ theȱ
computationȱofȱtheȱJRRȱvarianceȱestimateȱforȱanyȱstatisticȱrequiredȱtheȱcomputationȱ
ofȱtheȱstatisticȱupȱtoȱ76ȱtimes,ȱonceȱtoȱobtainȱtheȱstatisticȱforȱtheȱfullȱsampleȱbasedȱonȱ
theȱ overallȱ weightsȱ andȱ upȱ toȱ 75ȱ timesȱ toȱ obtainȱ theȱ statisticsȱ forȱ eachȱ ofȱ theȱ
jackknifeȱreplicateȱsamples.ȱ
Inȱpractice,ȱweightsȱofȱstudentsȱ inȱ theȱhthȱzoneȱareȱrecodedȱ toȱzeroȱ toȱbeȱexcludedȱ
fromȱ theȱ replicationȱ andȱ areȱ multiplyingȱ byȱ twoȱ theȱ weightsȱ ofȱ theȱ remainingȱ
studentsȱwithinȱ theȱ hthȱ pair.ȱ Eachȱ sampledȱ studentȱwasȱ assignedȱ aȱ vectorȱ ofȱ 75ȱ
replicateȱsamplingȱweightsȱ(Olsonȱetȱal.ȱ2008a).ȱThisȱwillȱaccountȱforȱtheȱpartȱofȱtheȱ
errorȱ relatedȱ toȱ theȱ schoolȱ clusters.ȱ Theȱ otherȱ partȱ isȱ relatedȱ toȱ theȱ dependantȱ
variableȱmeasurementȱfromȱusingȱplausibleȱvalues.ȱȱ
2.3.2 PlausibleȱValuesȱ(PVs)ȱ
TheȱTIMSSȱ testsȱwereȱdesignedȱ soȱ thatȱ eachȱ studentȱ answersȱ justȱ aȱ subsetȱofȱ theȱ
mathematicsȱ andȱ scienceȱ itemsȱ inȱ theȱ assessmentȱ ratherȱ thanȱ allȱ questions.ȱ Eachȱ
studentȱ wasȱ assignedȱ onlyȱ oneȱ booklet,ȱ suchȱ thatȱ aȱ representativeȱ sampleȱ ofȱ
studentsȱansweredȱeachȱ item.ȱEighthȱgradeȱstudentsȱwereȱallowedȱ90ȱminutesȱ forȱ
thisȱ test.ȱ Approximately,ȱ forȱ allȱ mathsȱ andȱ science,ȱ 47%ȱ ofȱ theȱ itemsȱ wereȱ inȱ
multipleȬchoiceȱ andȱ 53%ȱ wereȱ constructedȬresponses.ȱ Inȱ multipleȬchoice,ȱ correctȱ
responsesȱ itemsȱwereȱ awardedȱ oneȱ pointȱ each,ȱwhileȱ constructedȬresponseȱ itemsȱ
couldȱhaveȱpartialȱcreditsȱwithȱfullyȱcorrectȱanswersȱbeingȱawardedȱtwoȱpoints.ȱ
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Givenȱ theȱ needȱ toȱ haveȱ studentȱ scoresȱ onȱ theȱ entireȱ assessmentȱ forȱ analysisȱ
purposes,ȱ TIMSSȱ 2007ȱ usedȱ Itemȱ Responseȱ Theoryȱ (IRT)ȱ scalingȱ toȱ summarizeȱ
studentȱachievementȱonȱtheȱassessmentȱandȱtoȱprovideȱaccurateȱmeasuresȱofȱtrendsȱ
fromȱ previousȱ assessments.ȱ Theȱ TIMSSȱ IRT3ȱ scalingȱ approachȱ usedȱ multipleȱ
imputationorȱ plausibleȱ valuesmethodologyȱ toȱ obtainȱ proficiencyȱ scoresȱ inȱ
mathsȱandȱscienceȱforȱallȱstudentsȱ(FoyȱandȱOlsonȱ2009).ȱȱ
Plausibleȱ valuesȱ representȱ theȱ rangeȱ ofȱ abilitiesȱ thatȱ aȱ studentȱmightȱ reasonablyȱ
haveȱifȱheȱrespondedȱtoȱallȱtheȱitems,ȱgivenȱtheȱstudentsȱitemȱresponses.ȱPlausibleȱ
valuesȱprovideȱaȱgeneralȱmethodologyȱthatȱcanȱbeȱusedȱinȱaȱsystematicȱwayȱforȱmostȱ
populationȱ statisticsȱ ofȱ interest.ȱ Usingȱ standardȱ statisticalȱ toolsȱ toȱ estimateȱ
populationȱ characteristics,ȱplausibleȱvaluesȱ areȱalsoȱusefulȱ forȱ theȱ computationȱofȱ
standardȱ errorsȱ estimatesȱ inȱ largeȬscaleȱ surveysȱ whereȱ theȱ focusȱ ofȱ interestȱ isȱ
populationȱparametersȱandȱnotȱindividualȱstudentsȱ(Wuȱ2005).ȱȱȱ
Theȱplausibleȱvaluesȱmethodologyȱwasȱemployedȱ inȱTIMSSȱ2007ȱ toȱguaranteeȱ theȱ
accuracyȱ ofȱ estimatesȱ ofȱ theȱ proficiencyȱ distributionsȱ forȱ theȱ TIMSSȱ wholeȱ
populationȱ andȱ comparisonsȱ betweenȱ subpopulations.ȱ Plausibleȱ valuesȱ areȱ notȱ
intendedȱtoȱbeȱestimatesȱofȱindividualȱstudentȱscores,ȱbutȱratherȱareȱimputedȱscoresȱ
forȱ likeȱ studentsstudentsȱ withȱ similarȱ responseȱ patternsȱ andȱ backgroundȱ
characteristicsȱinȱtheȱsampledȱpopulationthatȱmayȱbeȱusedȱtoȱestimateȱpopulationȱ
characteristicsȱcorrectlyȱȱ(Olsonȱetȱal.ȱ2008a:ȱ231).ȱȱ
Soȱeachȱstudentȱ inȱTIMSSȱ2007ȱhasȱ fiveȱplausibleȱvaluesȱ forȱmathsȱandȱscience,ȱasȱ
wellȱforȱeachȱofȱmathsȱcontentȱ(algebra,ȱgeometry,ȱnumbers,ȱandȱdataȱandȱchances)ȱ
andȱ scienceȱ contentȱ (biology,ȱ chemistry,ȱ physics,ȱ earthȱ science)ȱ andȱ cognitiveȱ
domainsȱ (knowing,ȱapplyingȱandȱreasoning)ȱ forȱmathsȱandȱscience.ȱ ȱToȱ ȱavoidȱ theȱ
measurementȱ errorȱ ofȱ usingȱ oneȱ plausibleȱ valueȱ orȱ theȱ averageȱ ofȱ them,ȱ eachȱ
analysisȱshouldȱbeȱreplicatedȱfiveȱtimes,ȱusingȱaȱdifferentȱplausibleȱvalueȱeachȱtime,ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
3ThreeȱdistinctȱIRTȱmodels,ȱdependingȱonȱitemȱtypeȱandȱscoringȱprocedure,ȱwereȱusedȱinȱtheȱanalysisȱofȱtheȱTIMSSȱ
2007ȱassessmentȱdata.ȱEachȱisȱaȱlatentȱvariableȱmodelȱthatȱdescribesȱtheȱprobabilityȱthatȱaȱstudentȱwillȱrespondȱinȱ
aȱspecificȱwayȱtoȱanȱitemȱinȱtermsȱofȱtheȱstudentsȱproficiency,ȱwhichȱisȱanȱunobserved,ȱorȱlatent,ȱtrait,ȱandȱvariousȱ
characteristicsȱ(orȱparameters)ȱofȱtheȱitem(Foy,ȱGalia,ȱandȱLi,ȱTIMSSȱ2007ȱTechnicalȱReportȱ:226)ȱ. 
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andȱtheȱresultsȱcombinedȱintoȱaȱsingleȱresultȱthatȱincludesȱinformationȱonȱstandardȱ
errorsȱthatȱincorporateȱbothȱsamplingȱandȱimputationȱerrorȱ(FoyȱandȱOlsonȱ2009).ȱ
Toȱsumȱup,ȱestimatingȱ theȱpointȱestimateȱofȱaȱstatisticȱ fromȱTIMSSȱwithȱplausibleȱ
valuesȱ requiresȱ computationȱofȱ theȱ specificȱ statisticsȱ forȱ eachȱplausibleȱvalueȱ andȱ
thenȱtakingȱtheȱaverageȱofȱtheȱ5ȱplausibleȱvaluesȱstatistics:ȱȱȱ
ȱ "   "5
1
1 / 5 i
PV
T T
 
 ¦ ȱ ( 2.3)ȱ
Theȱsamplingȱvarianceȱ isȱtheȱsumȱofȱaverageȱsamplingȱvarianceȱforȱtheȱ5ȱplausibleȱ
valuesȱandȱanȱimputationȱvariance.ȱTheȱaverageȱsamplingȱvarianceȱisȱcomputedȱbyȱ
estimatingȱ theȱ samplingȱ varianceȱ associatedȱ withȱ eachȱ plausibleȱ valueȱ andȱ
averagingȱthem.ȱTheȱimputationȱvarianceȱisȱdeterminedȱbyȱestimatingȱtheȱvarianceȱ
ofȱtheȱfiveȱestimatesȱofȱusingȱtheȱnormalȱmethodȱofȱcalculatingȱtheȱvariance:ȱȱ
ȱ   " "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Theȱ samplingȱvarianceȱ isȱ thenȱ simplyȱ theȱaverageȱ samplingȱvarianceȱacrossȱ theȱ5ȱ
PVsȱplusȱ 1.2ȱ timesȱ theȱ imputationȱ variance.ȱAsȱ before,ȱ theȱ standardȱ errorȱ isȱ theȱ
squareȱ rootȱofȱ theȱsamplingȱvariance.ȱNoteȱ thatȱ inȱworkingȱwithȱplausibleȱvalues,ȱ
oneȱ cannotȱ simplyȱ estimateȱ theȱ averageȱ ofȱ theȱ 5ȱ plausibleȱ valuesȱ andȱ useȱ theȱ
resultingȱ scoreȱasȱyourȱdependentȱvariable.ȱThisȱ resultsȱ inȱbiasedȱestimatesȱofȱ theȱ
standardȱerrorsȱofȱanyȱcalculatedȱstatisticȱ(WillmsȱandȱSmithȱ2005).ȱForȱestimationsȱ
involvingȱTIMSSȱtestȱscores,ȱoneȱmustȱestimateȱtheȱsamplingȱvarianceȱforȱeachȱofȱtheȱ
PVsȱusingȱtheȱJackknifeȱasȱshownȱabove.ȱ
2.4 MENAȱcharacteristicsȱȱ
Theȱ countryȱ contextȱ inȱwhichȱ theȱdataȱ areȱ collectedȱ isȱ importantȱ toȱ interpretȱ theȱ
results.ȱSalehiȬIsfahaniȱ (2010)ȱhighlightsȱsomeȱcharacteristicsȱofȱMENA4ȱeconomiesȱ
whichȱ areȱ relatedȱ toȱ humanȱ capitalȱ development:ȱ highȱ incomeȱ fromȱ naturalȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
4ȱTheȱMENAȱRegion,ȱ followingȱWorldȱBankȱ classification,ȱ includes:ȱAlgeria,ȱBahrain,ȱDjibouti,ȱEgypt,ȱ Iran,ȱ Iraq,ȱ
Israel,ȱ Jordan,ȱKuwait,ȱLebanon,ȱLibya,ȱMalta,ȱMorocco,ȱOman,ȱQatar,ȱSaudiȱArabia,ȱSyria,ȱTunisia,ȱUnitedȱArabȱ
Emirates,ȱWestȱBankȱandȱGaza,ȱYemenȱandȱweȱaddedȱTurkeyȱforȱitsȱsimilarityȱtoȱbeȱaȱbenchmark.ȱ
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resourcesȱ (oil)ȱ thatȱ isȱ relatedȱ toȱ highȱ individualȱ consumptionȱ relativeȱ toȱ lowȱ
productivity,ȱ rapidȱ growthȱ ofȱ youthȱ populationȱ accompaniedȱ byȱ highȱ ratesȱ ofȱ
unemploymentȱ andȱ lowȱ participationȱ ofȱ womenȱ inȱ labourȱ marketȱ andȱ lowȱ
productivityȱofȱeducationȱthoughȱhighȱinvestmentȱinȱschooling.ȱ
MENAȱcountriesȱshareȱmanyȱcharacteristicsȱandȱdifferȱinȱmanyȱaspects.ȱTheyȱshareȱ
religion,ȱ culture,ȱgeographicalȱplace,ȱdesertȱ climateȱ inȱmostȱ areas,ȱ languageȱ (withȱ
exceptions),ȱhistoryȱ andȱpoorȱ educationȱ systems.ȱNonetheless,ȱMENAȱhasȱ aȱhighȱ
degreeȱofȱheterogeneityȱespeciallyȱ inȱareasȱofȱhumanȱdevelopmentȱ suchȱasȱhealthȱ
andȱ education5.ȱ Studyingȱ MENAȱ asȱ aȱ oneȱ regionȱ couldȱ beȱ motivatedȱ byȱ theȱ
similarities,ȱbutȱmadeȱpossibleȱandȱ interestingȱbyȱ theȱheterogeneityȱofȱ incomeȱandȱ
institutions.ȱȱȱ
MENAȱ countriesȱ canȱ beȱ classifiedȱ intoȱ threeȱ groupsȱ byȱ theirȱ levelsȱ ofȱ perȱ capitaȱ
income.ȱ ȱFirst,ȱ thereȱ areȱ theȱhighȱperȱ capitaȱ incomeȱ oilȬrichȱ countriesȱ ofȱBahrain,ȱ
Kuwait,ȱ Oman,ȱ Qatar,ȱ Unitedȱ Arabȱ Emirates,ȱ Saudiȱ Arabiaȱ andȱ Libya.ȱ Second,ȱ
middleȱ incomeȱcountriesȱareȱsomeȱ largeȱoilȱexportingȱcountriesȱ (Algeria,ȱ Iranȱandȱ
Iraq)ȱ asȱwellȱ asȱ Egypt,ȱ Syria,ȱ Jordan,ȱ Lebanon,ȱ Tunisia,ȱMorocco,ȱ Palestineȱ andȱ
Turkey.ȱThird,ȱ theȱ lowȱ incomeȱcountriesȱ includeȱDjibouti,ȱSudanȱandȱYemen.ȱTheȱ
largestȱshareȱofȱMENAsȱpopulationȱfallsȱinȱtheȱmiddleȱincomeȱcategoryȱwithȱmoreȱ
thanȱthreeȱquartersȱofȱtheȱregionsȱpeople.ȱ
Theȱ populationȱ sizeȱ andȱ incomesȱ ofȱ theȱ MENAȱ countriesȱ areȱ diverseȱ butȱ theȱ
majorityȱofȱeconomiesȱinȱtheȱregionȱareȱoilȬbased.ȱTableȱ 2.1ȱshowsȱthatȱinȱourȱTIMSSȱ
sampleȱSaudi,ȱTurkey,ȱ andȱ IranȱhaveȱhigherȱGDPȱperȱ capitaȱ followedȱbyȱAlgeriaȱ
andȱTunisia;ȱwithȱEgypt,ȱJordanȱandȱSyriaȱhavingȱtheȱlowestȱincome.ȱTheȱvarietyȱofȱ
incomeȱlevelsȱprovidesȱoneȱmotivationȱtoȱinvestigateȱeducationȱqualityȱacrossȱtheseȱ
countries.ȱ
TheȱpopulationsȱofȱEgypt,ȱTurkeyȱandȱIranȱeachȱexceedȱ70ȱmillionȱcomparedȱtoȱlessȱ
thanȱ20ȱmillionȱinȱeachȱofȱJordan,ȱSyria,ȱandȱTunisia.ȱWomenȱrepresentȱlessȱthanȱoneȱ
thirdȱofȱtheȱlabourȱmarketȱforceȱinȱallȱcountries.ȱPublicȱspendingȱonȱeducationȱasȱaȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
5ȱSomeȱdegreeȱofȱvariationȱinȱaȱsampleȱis,ȱofȱcourse,ȱnecessaryȱforȱstatisticalȱestimation.ȱ
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percentageȱofȱtheȱGDPȱisȱbelowȱ7%ȱatȱmostȱ(inȱSaudiȱArabiaȱthisȱisȱbelowȱmilitaryȱ
expenditure).ȱȱ
Tableȱ 2.1:ȱMENAȱselectedȱindicatorsȱofȱ2007ȱ
Countryȱȱ GDPȱ perȱ
capita,ȱ PPPȱ
(constantȱ
2005ȱ
internation
alȱ$)ȱ
GDPȱperȱcapita,ȱ
PPPȱ (currentȱ
internationalȱ$)ȱ
GDPȱ
(constantȱ
2000ȱ
US$)ȱ
Millionsȱȱ
Populati
on,ȱtotalȱ
Millionsȱ
Femaleȱ (%ȱ
ofȱ totalȱ
Labourȱ
force)ȱ
Militaryȱ
expenditureȱ
(%ȱofȱGDP)ȱ
Publicȱ
spendingȱ
onȱ
education,ȱ
totalȱ (%ȱ ofȱ
GDP)ȱ
Algeriaȱ 7305.14ȱ 7764.58ȱ 73085ȱ 34ȱ 31.00ȱ 2.91ȱ
Egyptȱ 4955.16ȱ 5266.80ȱ 135869ȱ 77ȱ 23.93ȱ 2.50ȱ 3.68ȱ
Iranȱ 10285.53ȱ 10932.41ȱ 151803ȱ 71ȱ 29.43ȱ 2.87ȱ 5.49ȱ
Jordanȱ 4851.32ȱ 5156.43ȱ 13497ȱ 6ȱ 22.25ȱ 5.81ȱ
Saudiȱ
Arabiaȱ 20242.88ȱ 21516.01ȱ 238834ȱ 26ȱ 15.53ȱ 9.21ȱ 6.39ȱ
Syriaȱ 4406.92ȱ 4684.08ȱ 26879ȱ 19ȱ 20.38ȱ 4.10ȱ 4.85ȱ
Tunisiaȱ 7101.99ȱ 7548.65ȱ 27118ȱ 10ȱ 26.50ȱ 1.38ȱ 7.06ȱ
Turkeyȱ 12488.23ȱ 13949.65ȱ 372619ȱ 70ȱ 25.96ȱ 2.17ȱ
SOURCE:ȱWorldȱDevelopmentȱindicators.ȱ
Tableȱ  2.2ȱ indicatesȱ thatȱ MENAȱ selectedȱ countriesȱ haveȱ veryȱ highȱ primaryȱ netȱ
enrolmentȱrates.ȱTheȱnetȱenrolmentȱforȱsecondaryȱeducationȱisȱnotȱavailableȱinȱmostȱ
ofȱ thoseȱ countries.ȱ Theȱ grossȱ enrolmentȱ ratiosȱ howeverȱ reflectȱ aȱ betterȱ situationȱ
comparedȱ toȱotherȱdevelopingȱ regionsȱofȱ theȱworldȱaccordingȱ toȱ theȱWorldȱBankȱ
indicators.ȱȱ
Tableȱ 2.2:ȱSchoolȱEnrolmentȱRatiosȱbyȱGenderȱinȱSelectedȱMENAȱCountries.ȱ
Countryȱȱ SchoolȱEnrolmentȱ2007ȱ(%net)
ȱ Primary Secondaryȱ
ȱ Maleȱȱ Femaleȱȱ Totalȱ Privateȱ%ȱofȱtotalȱ Totalȱȱȱ Femaleȱȱȱȱ Maleȱȱ
Algeriaȱ 96.32ȱ 94.72ȱ 95.54ȱ 0.20ȱ
Egyptȱ 95.48ȱ 91.66ȱ 93.62ȱ 7.79ȱ
Iranȱ 99.09ȱ 99.90ȱ 99.48ȱ 5.24ȱ
Jordanȱ 88.26ȱ 90.00ȱ 89.11ȱ 32.57ȱ
SaudiȱArabiaȱ 84.82ȱ 84.15ȱ 84.49ȱ 8.21ȱ 73.05ȱ 75.76ȱ 70.29ȱ
Syriaȱ 4.15ȱ 65.56ȱ 64.49ȱ 66.58ȱ
Tunisiaȱ 97.29ȱ 98.20ȱ 97.73ȱ 1.44ȱ
Turkeyȱ 95.56ȱ 92.96ȱ 94.28ȱ 74.95ȱ 70.27ȱ 79.49ȱ
SOURCE:ȱWorldȱBankȱEdstats.ȱ
ȱMENAȱsocietiesȱexpandedȱtheȱeducationȱenrolmentȱfasterȱthanȱotherȱregionsȱofȱtheȱ
worldȱ exceptȱEastȱAsia.ȱHoweverȱhighȱ ratesȱofȱunemploymentȱamongȱyouthȱ andȱ
lowȱ productivityȱ fromȱ educationȱ suppressedȱ theȱ potentialȱ ofȱ thisȱ achievementȱ
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(DhillonȱandȱYousefȱ2009;ȱYousefȱ2004).ȱDespiteȱ impressiveȱprogress,ȱ theȱaverageȱ
levelȱofȱeducationȱamongȱ theȱpopulationȱ isȱstillȱ lowerȱ inȱMENAȱ thanȱ inȱEastȱAsiaȱ
andȱ Latinȱ America.ȱ Theȱ averageȱ grossȱ enrolmentȱ rateȱ inȱ secondaryȱ schoolsȱ inȱ
MENAȱ inȱ2003ȱwasȱ75ȱpercent,ȱ comparedȱ toȱ78ȱandȱ90ȱpercentȱ forȱEastȱAsiaȱandȱ
LatinȱAmerica,ȱrespectively(Galalȱ2007).ȱ
Figureȱ 2Ȭ1:ȱGrossȱEnrolmentȱRatesȱinȱMENAȱ(1970Ȭ2003)ȱ(%)ȱ
ȱ
SOURCE:ȱȱWorldȱBank,ȱ2007ȱ
Figureȱ 2Ȭ2:ȱMENAȱenrolmentȱratioȱofȱprimaryȱeducationȱ
ȱ
ȱȱȱSOURCE:ȱWorldȱBankȱEducationȱstats.ȱȱ
ȱ
Figureȱ 2Ȭ2ȱshowsȱthatȱmostȱofȱMENAȱregionȱcountriesȱachievedȱorȱaboutȱtoȱachieveȱ
theȱ universalȱ enrolmentȱ ratesȱ forȱ primaryȱ education.ȱ Theȱ lackȱ ofȱ accurateȱ andȱ
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detailedȱdataȱonȱnetȱenrolmentȱinȱmanyȱofȱtheseȱcountriesȱisȱaȱcriticalȱproblem.ȱTheȱ
enrolmentȱratiosȱforȱsecondaryȱeducationȱindicateȱlargeȱdropoutȱratesȱofȱstudentsȱatȱ
lowerȱ andȱupperȱ secondaryȱ inȱArabȱ statesȱ (Tableȱ  2.3).ȱ Studentsȱ leaveȱ schoolsȱ forȱ
differentȱreasons,ȱbutȱoneȱimportantȱreasonȱisȱtheȱqualityȱofȱeducation.ȱȱȱȱ
Tableȱ 2.3:ȱGrossȱenrolmentȱratiosȱinȱArabȱstatesȱandȱtheȱWorld,ȱ1999ȱandȱ2006ȱ
ȱȱ Grossȱenrolmentȱratiosȱȱ%ȱ
ȱȱ Lowerȱsecondary Upperȱsecondary
ȱȱ Schoolȱyearȱendingȱin Schoolȱyearȱendingȱin
ȱȱ 1999 2006 1999ȱ 2006
Worldȱȱ 73ȱ 78ȱ 46ȱ 53ȱ
Developingȱcountriesȱȱ 67ȱ 75ȱ 37ȱ 46ȱ
Developedȱcountriesȱȱ 102ȱ 103ȱ 98ȱ 99ȱ
Countriesȱinȱtransitionȱȱ 91ȱ 89ȱ 87ȱ 88ȱ
SubȬSaharanȱAfricaȱȱ 27ȱ 38ȱ 19ȱ 24ȱ
ArabȱStatesȱȱ 73ȱ 81ȱ 47ȱ 54ȱ
CentralȱAsiaȱȱ 85ȱ 95ȱ 80ȱ 84ȱ
EastȱAsiaȱandȱtheȱPacificȱȱ 80ȱ 92ȱ 46ȱ 58ȱ
SouthȱandȱWestȱAsiaȱȱ 62ȱ 66ȱ 31ȱ 39ȱ
LatinȱAmericaȱandȱtheȱCaribbeanȱȱ 96ȱ 102ȱ 62ȱ 74ȱ
Caribbeanȱȱ 67ȱ 72ȱ 39ȱ 43ȱ
LatinȱAmericaȱȱ 97ȱ 103ȱ 63ȱ 76ȱ
NorthȱAmericaȱandȱWesternȱEuropeȱ 102ȱ 103ȱ 98ȱ 98ȱ
CentralȱandȱEasternȱEuropeȱȱ 93ȱ 89ȱ 80ȱ 85ȱ
Source:ȱEFAȱGlobalȱMonitoringȱReportȱ2009,ȱwww.efareport.unesco.org,ȱpȱ86.ȱȱ
Theȱ Arabȱ Humanȱ Developmentȱ Reportȱ (2003)ȱ statesȱ thatȱ thereȱ areȱ importantȱ
shortcomingsȱ fromȱ theȱ buildingȱ knowledgeȱ processȱ coveringȱ 6ȱ ofȱ ourȱ 8ȱ selectedȱ
countries.ȱThereȱareȱentireȱgenerationsȱofȱArabsȱwhoȱhaveȱnotȱreadȱ literaryȱworksȱ
becauseȱtheyȱwereȱnotȱaccustomedȱtoȱdoȱsoȱinȱschool.ȱȱUnlikeȱdevelopedȱcountries,ȱ
whereȱ creativeȱ pursuitsȱ areȱ takenȱ forȱ granted,ȱ schoolsȱ inȱ theȱ Arabȱ worldȱ haveȱ
simplyȱneglectedȱcreativeȱpotentialȱandȱconcentratedȱonȱproducingȱgraduatesȱwithȱ
certificatesȱ (diploma).ȱ Passingȱ testsȱ ofȱ narrowȱ schemeȱ ofȱ skillsȱ basedȱ onȱ schoolȱ
textbooksȱhaveȱbeenȱ theȱultimateȱgoalȱ forȱbothȱstudentsȱandȱ theirȱparents.ȱMENAȱ
studentsȱ performanceȱ inȱ TIMSSȱ 2007ȱ showsȱ aȱ greatȱ gapȱ relativeȱ toȱ mostȱ
participatingȱcountriesȱforȱmathsȱandȱscience.ȱ
2.5 ComparativeȱdescriptiveȱstatisticsȱforȱMENAȱcountriesȱinȱTIMSSȱȱȱȱ
Thisȱ sectionȱ presentsȱ descriptiveȱ statisticsȱ onȱ MENAȱ countriesȱ performanceȱ inȱ
TIMSS.ȱFromȱ 49ȱparticipantȱ countries,ȱ 18ȱMENAȱ countriesȱparticipatedȱ inȱTIMSSȱ
2007ȱroundȱnamely;ȱAlgeria,ȱBahrain,ȱEgypt,ȱIran,ȱIsrael,ȱJordan,ȱȱKuwait,ȱLebanon,ȱ
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Morocco,ȱ Oman,ȱ Palestinianȱ Nationalȱ Authority,ȱ Qatar,ȱ Saudiȱ Arabia,ȱ Syria,ȱ
Tunisia,ȱTurkey,ȱUnitedȱArabȱEmiratesȱ(Dubai),ȱandȱYemen.ȱȱ
Thisȱstudyȱconsidersȱtheȱeighthȱgradeȱstudentsȱatȱ8ȱcountries:ȱAlgeria,ȱEgypt,ȱIran,ȱ
Jordan,ȱ Saudiȱ Arabia,ȱ Syria,ȱ Tunisia,ȱ andȱ Turkey.ȱ Theȱ remainingȱ countriesȱ areȱ
excludedȱ forȱdifferentȱreasons;ȱsampleȱ issuesȱstatedȱbyȱTIMSSȱ teamȱ (Moroccoȱandȱ
Yemen);ȱ smallȱ countriesȱ similarȱ toȱ aȱ selectedȱ countrysȱ educationȱ system,ȱ suchȱasȱ
Bahrain,ȱKuwait,ȱLebanon,ȱOman,ȱQatar,ȱandȱ (Dubai)ȱ fromȱUnitedȱArabȱEmirates;ȱ
orȱ countriesȱ haveȱ totallyȱ differentȱ educationȱ systemȱ likeȱ Israelȱ andȱ Palestinianȱ
NationalȱAuthority.ȱȱ
FollowingȱTIMSSȱguidelinesȱforȱsampling,ȱTableȱ 2.4ȱpresentsȱtheȱsampleȱforȱeachȱofȱ
theȱ countriesȱ andȱ showsȱ theȱ fullȱpopulationȱ size.ȱTheȱ largeȱnumberȱofȱ schoolsȱ inȱ
IranȱandȱTurkeyȱreflectsȱtheȱsizeȱofȱtheȱpopulation.ȱEgyptȱhasȱtheȱsecondȱlargestȱ8thȱ
gradeȱpopulationȱbutȱhalfȱ theȱnumberȱofȱschoolsȱ lessȱpopulousȱofȱTurkey.ȱAllȱ theȱ
selectedȱ countriesȱ testedȱ theȱ studentsȱonlyȱ inȱ theȱofficialȱ languageȱofȱ theȱ countryȱ
exceptȱ Egyptȱwhichȱ alsoȱ testedȱ inȱ English.ȱOneȱ classȱwasȱ chosenȱ forȱ theȱ sampleȱ
exceptȱforȱSaudiȱArabiaȱandȱTunisiaȱwhenȱtheȱmeasureȱofȱsizeȱ(schoolȱpopulation)ȱisȱ
greaterȱthanȱorȱequalȱtoȱ140ȱandȱ375ȱstudents,ȱrespectively.ȱȱ
Tableȱ 2.4:ȱTIMSSȱsampleȱforȱMENAȱselectedȱcountriesȱ
Countryȱȱ 8thȱgradeȱpopulation 8thȱgradeȱTIMSSȱsample Testingȱlanguage
ȱ Schoolsȱ Students Schools Students Classes ȱ
Algeriaȱȱ 3891ȱ 624353ȱ 149ȱ 5447ȱ 1ȱ Arabicȱ
Jordanȱȱ 1691ȱ 108856ȱ 200ȱ 5251ȱ 1ȱ Arabicȱ
SaudiȱArabiaȱȱ 6271ȱ 332479ȱ 165ȱ 4243ȱ 1,ȱ2ȱifȱMOSȱǃ140ȱ Arabicȱ
Syriaȱȱ 3756ȱ 270389ȱ 150ȱ 4650ȱ 1ȱ Arabicȱ
Tunisiaȱȱ 804ȱ 176555ȱ 150ȱ 4080ȱ 1,ȱ2ȱifȱMOSȱǃ375ȱ Arabicȱ
Iranȱȱ 29956ȱ 1475368ȱ 208ȱ 3981ȱ 1ȱ Farsiȱ
Turkeyȱȱ 16112ȱ 1163836ȱ 146ȱ 4498ȱ 1ȱ Turkishȱ
Egyptȱȱ 8179ȱ 1342127ȱ 233ȱ 6582ȱ 1ȱ Arabic,ȱEnglishȱȱ
NOTE:ȱMOSȱmeasureȱofȱsizeȱindicatesȱtheȱnumberȱofȱstudentsȱinȱschoolȱ
SOURCE:ȱTIMSSȱtechnicalȱreportȱ2007.ȱȱ
AȱcommonȱfactorȱamongȱMENAȱcountriesȱisȱtheȱlowȱperformanceȱofȱitsȱstudentsȱinȱ
mathsȱ andȱ scienceȱ relativeȱ toȱ internationalȱ peers.ȱ Surprisingly,ȱ MENAsȱ lowestȱ
performingȱ countriesȱ areȱ amongȱ theȱ highestȱ inȱ perȱ capitaȱ income.ȱ SaudiȱArabia,ȱ
Qatar,ȱOman,ȱKuwaitȱexhibitȱpoorȱperformanceȱinȱmathsȱandȱscience.ȱQatarȱhasȱtheȱ
highestȱperȬcapitaȱ incomeȱamongȱMENAȱcountriesȱandȱ indeedȱamongȱ theȱ topȱ tenȱ
aroundȱ theȱworld.ȱSaudiȱArabiaȱ isȱclassifiedȱasȱaȱhighȱ incomeȱnonȱOECDȱcountryȱ
thoughȱitȱisȱaverageȱperformanceȱisȱtheȱlowestȱinȱMENA.ȱAnȱexceptionȱisȱofȱTurkeyȱ
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withȱbothȱtheȱhighestȱGDPȱperȱcapitaȱinȱtheȱsampleȱandȱtheȱhighestȱtestȱscores.ȱTheȱ
generalȱ picture,ȱ however,ȱ isȱ lowȱ achievementsȱ inȱ allȱ countriesȱwithȱ averageȱ testȱ
scoresȱbelowȱ450ȱpoints.ȱ
Tableȱ 2.5:ȱAverageȱmathsȱandȱscienceȱscaleȱscoresȱofȱTIMSSȱ2007ȱcountriesȱ(8thȱgrade)ȱ
Countryȱ Mathsȱ (s.e.)ȱ Countryȱ Scienceȱ (s.e.)ȱ
ChineseȱTaipeiȱ 598ȱ 4.5ȱ Singaporeȱ 567ȱ 4.4ȱ
Korea,ȱRepublicȱofȱ 597ȱ 2.7ȱ ChineseȱTaipeiȱ 561ȱ 3.7ȱ
Singaporeȱ 593ȱ 3.8ȱ Japanȱ 554ȱ 1.9ȱ
HongȱKongȱSARȱ 572ȱ 5.8ȱ Korea,ȱRepublicȱofȱ 553ȱ 2.0ȱ
Japanȱ 570ȱ 2.4ȱ Englandȱ 542ȱ 4.5ȱ
Hungaryȱ 517ȱ 3.5ȱ Hungaryȱ 539ȱ 2.9ȱ
Englandȱ 513ȱ 4.8ȱ CzechȱRepublicȱ 539ȱ 1.9ȱ
RussianȱFederationȱ 512ȱ 4.1ȱ Sloveniaȱ 538ȱ 2.2ȱ
UnitedȱStatesȱ 508ȱ 2.8ȱ HongȱKongȱSARȱ 530ȱ 4.9ȱ
Lithuaniaȱ 506ȱ 2.3ȱ RussianȱFederationȱ 530ȱ 3.9ȱ
CzechȱRepublicȱ 504ȱ 2.4ȱ UnitedȱStatesȱ 520ȱ 2.9ȱ
Sloveniaȱ 501ȱ 2.1ȱ Lithuaniaȱ 519ȱ 2.6ȱ
TIMSSȱscaleȱaverageȱ 500ȱ 0.0ȱ Australiaȱ 515ȱ 3.6ȱ
Armeniaȱ 499ȱ 3.5ȱ Swedenȱ 511ȱ 2.6ȱ
Australiaȱ 496ȱ 3.9ȱ TIMSSȱscaleȱaverageȱ 500ȱ 0.0ȱ
Swedenȱ 491ȱ 2.3ȱ Scotlandȱ 496ȱ 3.4ȱ
Maltaȱ 488ȱ 1.2ȱ Italyȱ 495ȱ 2.8ȱ
Scotlandȱ 487ȱ 3.7ȱ Armeniaȱ 488ȱ 5.8ȱ
Serbiaȱ 486ȱ 3.3ȱ Norwayȱ 487ȱ 2.2ȱ
Italyȱ 480ȱ 3.0ȱ Ukraineȱ 485ȱ 3.5ȱ
Malaysiaȱ 474ȱ 5.0ȱ Jordanȱ 482ȱ 4.0ȱ
Norwayȱ 469ȱ 2.0ȱ Malaysiaȱ 471ȱ 6.0ȱ
Cyprusȱ 465ȱ 1.6ȱ Thailandȱ 471ȱ 4.3ȱ
Bulgariaȱ 464ȱ 5.0ȱ Serbiaȱ 470ȱ 3.2ȱ
Israelȱ 463ȱ 3.9ȱ Bulgariaȱ 470ȱ 5.9ȱ
Ukraineȱ 462ȱ 3.6ȱ Israelȱ 468ȱ 4.3ȱ
Romaniaȱ 461ȱ 4.1ȱ Bahrainȱ 467ȱ 1.7ȱ
BosniaȱandȱHerzegovinaȱ 456ȱ 2.7ȱ BosniaȱandȱHerzegovinaȱ 466ȱ 2.8ȱ
Lebanonȱ 449ȱ 4.0ȱ Romaniaȱ 462ȱ 3.9ȱ
Thailandȱ 441ȱ 5.0ȱ Iran,ȱIslamicȱRepublicȱofȱ 459ȱ 3.6ȱ
Turkeyȱ 432ȱ 4.8ȱ Maltaȱ 457ȱ 1.4ȱ
Jordanȱ 427ȱ 4.1ȱ Turkeyȱ 454ȱ 3.7ȱ
Tunisiaȱ 420ȱ 2.4ȱ SyrianȱArabȱRepublicȱ 452ȱ 2.9ȱ
Georgiaȱ 410ȱ 6.0ȱ Cyprusȱ 452ȱ 2.0ȱ
Iran,ȱIslamicȱRepublicȱofȱ 403ȱ 4.1ȱ Tunisiaȱ 445ȱ 2.1ȱ
Bahrainȱ 398ȱ 1.6ȱ Indonesiaȱ 427ȱ 3.4ȱ
Indonesiaȱ 397ȱ 3.8ȱ Omanȱ 423ȱ 3.0ȱ
SyrianȱArabȱRepublicȱ 395ȱ 3.8ȱ Georgiaȱ 421ȱ 4.8ȱ
Egyptȱ 391ȱ 3.6ȱ Kuwaitȱ 418ȱ 2.8ȱ
Algeriaȱ 387ȱ 2.1ȱ Colombiaȱ 417ȱ 3.5ȱ
Colombiaȱ 380ȱ 3.6ȱ Lebanonȱ 414ȱ 5.9ȱ
Omanȱ 372ȱ 3.4ȱ Egyptȱ 408ȱ 3.6ȱ
PalestinianȱNationalȱAuthorityȱ 367ȱ 3.5ȱ Algeriaȱ 408ȱ 1.7ȱ
Botswanaȱ 364ȱ 2.3ȱ PalestinianȱNationalȱAuthorityȱ 404ȱ 3.5ȱ
Kuwaitȱ 354ȱ 2.3ȱ SaudiȱArabiaȱ 403ȱ 2.4ȱ
ElȱSalvadorȱ 340ȱ 2.8ȱ ElȱSalvadorȱ 387ȱ 2.9ȱ
SaudiȱArabiaȱ 329ȱ 2.9ȱ Botswanaȱ 355ȱ 3.1ȱ
Ghanaȱ 309ȱ 4.4ȱ Qatarȱ 319ȱ 1.7ȱ
Qatarȱ 307ȱ 1.4ȱ Ghanaȱ 303ȱ 5.4ȱ
SOURCE:ȱInternationalȱAssociationȱforȱtheȱEvaluationȱofȱEducationalȱAchievementȱ(IEA),ȱTrendsȱ inȱInternationalȱ
MathematicsȱandȱScienceȱStudyȱ(TIMSS)ȱ2007ȱ
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2.5.1 InternationalȱBenchmarksȱ
TIMSSȱ definedȱ fourȱ benchmarkȱ scoresȱ onȱ achievementȱ scalesȱ toȱ describeȱ whatȱ
learnersȱ knowȱ andȱ canȱ doȱ inȱ mathsȱ andȱ science.ȱ Theȱ benchmarksȱ selectedȱ toȱ
representȱ theȱ rangeȱ ofȱperformanceȱ shownȱbyȱ learnersȱ internationallyȱ atȱ fourȱ cutȱ
points.ȱ
Tableȱ 2.6:ȱTIMSSȱInternationalȱMathematicsȱBenchmarksȱ
Internationalȱ
Benchmarksȱȱ
ȱMathsȱ
(AIB)ȱ
Advancedȱȱ
(625ȱ andȱ
above)ȱ
Studentsȱ canȱ organizeȱ andȱ drawȱ conclusionsȱ fromȱ information.ȱ
Studentsȱ canȱ expressȱ generalizationsȱ algebraicallyȱ andȱ modelȱ
situations.ȱApplyȱ theirȱknowledgeȱofȱgeometryȱ inȱcomplexȱproblemȱ
situationsȱ andȱ deriveȱ andȱ useȱ dataȱ fromȱ severalȱ sourcesȱ toȱ solveȱ
multistepȱproblems.ȱ
(HIB)ȱHighȱȱ
(550ȱȬȱ625)ȱ
Studentsȱcanȱapplyȱ theirȱunderstandingȱandȱknowledgeȱ inȱaȱvarietyȱ
ofȱ relativelyȱ complexȱ situations.ȱ Studentsȱ canȱworkȱwithȱ algebraicȱ
expressionsȱ andȱ linearȱ equations.ȱ Studentsȱ useȱ knowledgeȱ ofȱ
geometricȱpropertiesȱtoȱsolveȱproblems.ȱTheyȱcanȱ interpretȱdataȱ inȱaȱ
varietyȱ ofȱ graphsȱ andȱ tableȱ andȱ solveȱ simpleȱ problemsȱ involvingȱ
probability.ȱ
(IIB)ȱ
Intermediateȱȱ
(475Ȭ550)ȱ
Studentsȱcanȱapplyȱbasicȱmathematicalȱknowledgeȱinȱstraightforwardȱ
situations.ȱTheyȱunderstandȱsimpleȱalgebraicȱrelationships.ȱTheyȱcanȱ
readȱandȱinterpretȱgraphsȱandȱtables.ȱTheyȱrecognizeȱbasicȱnotionsȱofȱ
likelihood.ȱ
(LIB)ȱLowȱȱ
(400Ȭ475)ȱ
Studentsȱ haveȱ someȱ knowledgeȱ ofȱ wholeȱ numbersȱ andȱ decimals,ȱ
operations,ȱandȱbasicȱgraphs.ȱ
SOURCE:ȱGonzalesȱet.al,(2008)ȱHighlightsȱfromȱTIMSSȱ2007,ȱNationalȱCentreȱforȱEducationȱStatisticsȱ
ThereȱisȱclearȱevidenceȱfromȱTableȱ 2.7ȱȱthatȱMENAȱcountriesȱsufferȱfromȱlowȱqualityȱ
educationalȱ outcomes.ȱ Fortyȱ percentȱ orȱmoreȱ ofȱ studentsȱ didȱ notȱ reachȱ theȱ lowȱ
benchmarkȱofȱbasicȱknowledgeȱofȱmathematics.ȱȱ
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Tableȱ  2.7:ȱ Percentageȱ ofȱ Studentsȱ Reachingȱ theȱ TIMSSȱ Internationalȱ Benchmarksȱ inȱ
Mathematicsȱ
ȱ Advanced
(625)ȱ
High
(550)ȱ
Intermediateȱ
(475)ȱ
Lowȱ
(400)ȱ
Belowȱ
400ȱ
Jurisdictionȱ Percent Percent Percentȱ Percentȱ
Algeriaȱ # # 7 41ȱ 59
Armeniaȱ 6ȱ 27ȱ 63ȱ 88ȱ ȱ
Australiaȱ 6ȱ 24ȱ 61ȱ 89ȱ ȱ
Bahrainȱ #ȱ 3ȱ 19ȱ 49ȱ ȱ
BosniaȱandȱHerzegovinaȱ 1ȱ 10ȱ 42ȱ 77ȱ ȱ
Botswanaȱ #ȱ 1ȱ 7ȱ 32ȱ ȱ
Bulgariaȱ 4ȱ 20ȱ 49ȱ 74ȱ ȱ
ChineseȱTaipeiȱ 45ȱ 71ȱ 86ȱ 95ȱ ȱ
Colombiaȱ #ȱ 2ȱ 11ȱ 39ȱ ȱ
Cyprusȱ 2ȱ 17ȱ 48ȱ 78ȱ ȱ
CzechȱRepublicȱ 6ȱ 26ȱ 66ȱ 92ȱ ȱ
Egyptȱ 1 5 21 47ȱ 53
ElȱSalvadorȱ #ȱ #ȱ 3ȱ 20ȱ ȱ
Englandȱ 8ȱ 35ȱ 69ȱ 90ȱ ȱ
Georgiaȱ 1ȱ 7ȱ 26ȱ 56ȱ ȱ
Ghanaȱ #ȱ #ȱ 4ȱ 17ȱ ȱ
HongȱKongȱSARȱ 31ȱ 64ȱ 85ȱ 94ȱ ȱ
Hungaryȱ 10ȱ 36ȱ 69ȱ 91ȱ ȱ
Indonesiaȱ #ȱ 4ȱ 19ȱ 48ȱ ȱ
Iran,ȱIslamicȱRep.ȱofȱ 1 5 20 51ȱ 49
Israelȱ 4ȱ 19ȱ 48ȱ 75ȱ ȱ
Italyȱ 3ȱ 17ȱ 54ȱ 85ȱ ȱ
Japanȱ 26ȱ 61ȱ 87ȱ 97ȱ ȱ
Jordanȱ 1 11 35 61ȱ 39
Korea,ȱRep.ȱofȱ 40ȱ 71ȱ 90ȱ 98ȱ ȱ
Kuwaitȱ #ȱ #ȱ 6ȱ 29ȱ ȱ
Lebanonȱ 1ȱ 10ȱ 36ȱ 74ȱ ȱ
Lithuaniaȱ 6ȱ 30ȱ 65ȱ 90ȱ ȱ
Malaysiaȱ 2ȱ 18ȱ 50ȱ 82ȱ ȱ
Maltaȱ 5ȱ 26ȱ 60ȱ 83ȱ ȱ
Norwayȱ #ȱ 11ȱ 48ȱ 85ȱ ȱ
Omanȱ #ȱ 2ȱ 14ȱ 41ȱ ȱ
PalestinianȱNatȇlȱAuth.ȱ #ȱ 3ȱ 15ȱ 39ȱ ȱ
Qatarȱ #ȱ #ȱ 4ȱ 16ȱ ȱ
Romaniaȱ 4ȱ 20ȱ 46ȱ 73ȱ ȱ
RussianȱFederation 8ȱ 33ȱ 68ȱ 91ȱ ȱ
SaudiȱArabiaȱ # # 3 18ȱ 82
Scotlandȱ 4ȱ 23ȱ 57ȱ 85ȱ ȱ
Serbiaȱ 5ȱ 24ȱ 57ȱ 83ȱ ȱ
Singaporeȱ 40ȱ 70ȱ 88ȱ 97ȱ ȱ
Sloveniaȱ 4ȱ 25ȱ 65ȱ 92ȱ ȱ
Swedenȱ 2ȱ 20ȱ 60ȱ 90ȱ ȱ
SyrianȱArabȱRepublicȱ # 3 17 47ȱ 53
Thailandȱ 3ȱ 12ȱ 34ȱ 66ȱ ȱ
Tunisiaȱ # 3 21 61ȱ 39
Turkeyȱ 5 15 33 59ȱ 41
Ukraineȱ 3ȱ 15ȱ 46ȱ 76ȱ ȱ
UnitedȱStatesȱ 6ȱ 31ȱ 67ȱ 92ȱ ȱ
ȱ#ȱRoundsȱtoȱzero.ȱ
NOTE:ȱBenchmarksȱreferȱtoȱtheȱpercentageȱofȱstudentsȱwhoȱreachedȱeachȱcutȬpointȱscoreȱalongȱtheȱscaleȱ(400,ȱ475,ȱ
550,ȱandȱ625).ȱ
SOURCE:ȱDataȱfromȱtheȱInternationalȱAssociationȱforȱtheȱEvaluationȱofȱEducationalȱAchievementȱ(IEA),ȱTrendsȱinȱ
InternationalȱMathematicsȱandȱScienceȱStudyȱ(TIMSS),ȱ2007.ȱȱȱ
ȱ
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ȱ
Figureȱ 2Ȭ3:ȱPopulationȱPyramidȱinȱMENA,ȱ2007ȱ
ȱ
SOURCE:ȱTheȱInternationalȱDataȱBaseȱ(IDB),ȱUSȱCensusȱBureauȱ2012ȱ
MENAsȱ demographicȱ distributionȱ ofȱ theȱ populationȱ indicatesȱ aȱ largeȱ shareȱ forȱ
youthȱandȱyoungȱchildrenȱ (Figureȱ  2Ȭ3).ȱTheȱmainȱchallengeȱ facingȱ theseȱcountriesȱ
(asȱevidencedȱ inȱ theȱ ArabȱSpring)ȱ isȱ reform,ȱequality,ȱandȱ freedom.ȱEducationȱ isȱ
importantȱtoȱachieveȱthoseȱgoalsȱbutȱeducationȱasȱshownȱsuffersȱfromȱpoorȱqualityȱ
outputs.ȱToȱworkȱoutȱ aȱ successfulȱ transitionalȱperiodȱ andȱ toȱ achieveȱ theȱgoalsȱofȱ
development,ȱMENAȱcountriesȱshouldȱpayȱattentionȱtoȱeducationȱreformȱandȱfocusȱ
onȱ theȱ qualityȱ notȱ theȱ quantity.ȱ Inequality,ȱ genderȱ orȱ classes,ȱ inȱ educationȱ andȱ
employment,ȱshouldȱbeȱdefinedȱandȱremovedȱfromȱtheȱnewȱsocietiesȱinȱMENA.ȱOneȱ
importantȱ stepȱ towardȱ achievingȱ thoseȱ goalsȱ isȱ toȱ defineȱ theȱ determinantsȱ ofȱ
educationȱqualityȱandȱtheȱsourcesȱofȱgenderȱinequalityȱinȱtheȱeducationalȱoutput.ȱ
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Chapterȱ3ȱ
SCHOOLȱEFFECTSȱONȱSTUDENTSȱTESTȱSCORESȱINȱEGYPTȱȱȱ
3.1 Introductionȱ
Thisȱchapterȱusesȱdataȱfromȱlargeȱcomprehensiveȱinternationalȱstudentȱachievementȱ
testsȱȱTrendsȱinȱInternationalȱMathematicsȱandȱScienceȱStudyȱ(TIMSS)ȱȱtoȱestimateȱ
theȱ impactȱ ofȱparentalȱ education,ȱ otherȱmeasuresȱ ofȱ SocialȬEconomicȱ statusȱ (SES)ȱ
andȱ schoolȱ inputsȱ onȱ studentsȱ achievementsȱ inȱ Egypt.ȱAlthoughȱ thereȱ areȱ nowȱ
numerousȱ studiesȱ onȱ theȱ factorsȱ influencingȱ educationȱ qualityȱ inȱ developedȱ andȱ
developingȱcountriesȱ (HanushekȱandȱLavyȱ1994;ȱHanushekȱandȱWoessmannȱ2007;ȱ
Lloydȱ etȱ al.ȱ 2001),ȱ fewȱ includeȱ Arabȱ countriesȱ andȱ studiesȱ onȱ Egyptȱ focusȱ onȱ
educationȱ problemsȱ suchȱ asȱ enrolmentȱ andȱ dropoutȱ ratesȱ andȱ howȱ theseȱ affectȱ
quality.ȱȱ
Humanȱ capitalȱ qualityȱ measuredȱ byȱ cognitiveȱ achievementȱ testsȱ directlyȱ andȱ
indirectlyȱ influencesȱproductivityȱandȱ longȬrunȱgrowth.ȱ Itȱ isȱaȱ researchȱpriorityȱ toȱ
investigateȱ sourcesȱ ofȱ humanȱ capitalȱ quality.ȱ Governments,ȱ theȱ mainȱ educationȱ
servicesȱproviderȱaroundȱ theȱworld,ȱshouldȱapplyȱrational,ȱefficient,ȱandȱequitableȱ
policiesȱ basedȱ onȱ trueȱ researchȱ resultsȱ (Hanushekȱ andȱLuque,ȱ 2003;ȱWoessmann,ȱ
2003).ȱȱ
Thisȱstudyȱestimatesȱtheȱimpactȱofȱstudentȱcharacteristicsȱandȱfamilyȱbackgroundȱonȱ
theȱoneȱhandȱ (theȱsetȱofȱstudentȱvariables)ȱandȱ teachersȱcharacteristicsȱandȱschoolȱ
resourcesȱ onȱ theȱ otherȱ (theȱ setȱ ofȱ schoolȱ variables),ȱ onȱ cognitiveȱ achievementȱ inȱ
Egypt.ȱ Theȱ broadȱ questionȱ addressedȱ is:ȱ whatȱ areȱ theȱ majorȱ determinants,ȱ
distinguishingȱ SocialȬEconomicȱ Statusȱ (SES)ȱ andȱ schoolȱ inputs,ȱ ofȱ studentsȱ
cognitiveȱachievementsȱ(asȱcapturedȱbyȱtestȱscores)?ȱUsingȱtestȱscoresȱforȱ8thȱgradeȱ
(ageȱ14)ȱstudentsȱinȱmathematicsȱandȱscienceȱforȱ2007,ȱweȱexamineȱtheȱinfluenceȱofȱ
SESȱandȱschoolȱvariables.ȱTheȱ literatureȱonȱeducationȱproductionȱfunctionsȱrevealsȱ
noȱclearȱsystematicȱrelationshipȱbetweenȱschoolȱresourcesȱandȱstudentȱachievement;ȱ
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teacherȱqualityȱisȱtheȱonlyȱfactorȱthatȱusuallyȱhasȱaȱsignificantȱinfluenceȱ(Hanushekȱ
1995).ȱȱ
Theȱchapterȱisȱstructuredȱasȱfollows.ȱSectionȱ 3.2ȱprovidesȱanȱoverviewȱofȱeducationȱ
inȱEgypt.ȱSectionȱ  3.3ȱdescribesȱ theȱTIMSSȱdataȱ forȱEgypt.ȱSectionȱ  3.4ȱoutlinesȱ theȱ
empiricalȱmodelȱ andȱ sectionȱ  3.5ȱ discussesȱ theȱ results:ȱ coreȱ findingsȱ andȱ furtherȱ
analysisȱ withȱ specificȱ attentionȱ toȱ schoolȱ fixedȱ effectsȱ andȱ theȱ impactȱ ofȱ testȱ
languageȱandȱsectionȱ 3.9ȱconcludes.ȱȱ
3.2 Egyptsȱeducationȱsystemȱȱ
Withȱmoreȱthanȱ17ȱmillionȱstudents,ȱ821ȱthousandȱteachersȱandȱ40ȱthousandȱschools,ȱ
theȱEgyptianȱeducationȱsystemȱ isȱoneȱofȱtheȱ largestȱ inȱtheȱworldȱandȱtheȱ largestȱ inȱ
MENAȱ (MiddleȱEastȱNorthȱAfricanȱCountries)6.ȱTheȱEgyptianȱeducationȱsystemȱ isȱ
dividedȱ intoȱAlȬAzhariteȱsystemȱ (Islamicȱschool)ȱandȱaȱsecularȱsystem.ȱTheȱ firstȱ isȱ
supervisedȱ byȱALAZHAR7ȱ andȱ accountsȱ forȱ 9.8%ȱ ofȱ studentsȱwhileȱ theȱ secularȱ
systemȱ includesȱ Arabic,ȱ languageȱ andȱ religiousȱ schools;ȱ theȱ 90.2ȱ percentȱ ofȱ allȱ
studentsȱinȱtheȱsecularȱsystemȱareȱdividedȱintoȱpublicȱandȱprivateȱeducationȱsectorsȱ
(comprisingȱ83ȱpercentȱandȱ7.2ȱpercent,ȱrespectively)8.ȱAllȱareȱunderȱtheȱsupervisionȱ
ofȱtheȱMinistryȱofȱEducation.ȱSinceȱ1981,ȱfreeȱcompulsoryȱeducationȱ isȱprovidedȱatȱ
theȱprimaryȱandȱpreparatoryȱstages.ȱȱ
Theȱschoolȱenrolmentȱageȱisȱ6ȱyears.ȱTheȱ9ȱyearsȱofȱbasicȱeducationȱisȱdividedȱ intoȱ
sixȱyearsȱprimaryȱstageȱandȱ3ȱyearsȱpreparatoryȱstageȱorȱlowerȱsecondaryȱ(ISCEDȱ2).ȱ
Vocationalȱpreparatoryȱeducationȱisȱprovidedȱtoȱserveȱslowȱlearnersȱinȱprimaryȱandȱ
preparatoryȱeducation.ȱTheȱpreparatoryȱstageȱ(gradeȱ9ȱatȱageȱ15)ȱexitȱexamȱ(heldȱatȱ
theȱgovernorates9ȱ level)ȱdeterminesȱwhetherȱ studentsȱ areȱqualifiedȱ forȱ generalȱ orȱ
vocationalȱsecondaryȱschool.ȱTheȱsecondaryȱstageȱisȱdividedȱintoȱvocationalȱ(3ȱtoȱ5ȱ
years)ȱ andȱ generalȱ academicȱ (3ȱ years)ȱ schools.ȱ ȱ Theȱ testȱ scoresȱ ofȱ theȱ secondaryȱ
schoolȱexitȱexaminationȱ (countryȱ level)ȱdetermineȱ theirȱaccessȱ toȱhigherȱeducationȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
6ȱUNESS,ȱ(2008),ȱArabȱRepublicȱofȱEgypt,ȱpȱ18ȱ
7ȱALAZHARȱisȱanȱOfficialȱmosqueȱandȱuniversityȱatȱCairo,ȱtheȱworldȱcentreȱofȱSunniȱIslamicȱlearning.ȱ
8ȱMinistryȱofȱEducationȱstrategicȱplan,ȱ(2008),ȱEgyptȱ
9ȱAȱgovernorateȱisȱanȱadministrativeȱdivisionȱofȱaȱcountry.ȱItȱisȱequivalentȱtoȱaȱstateȱorȱprovince.ȱȱ
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whichȱ includesȱuniversitiesȱ andȱ institutesȱ (3ȱ toȱ 6ȱyears).ȱ Studentsȱupgradeȱ toȱ theȱ
followingȱ yearȱ isȱ conditionalȱ onȱ theirȱ examsȱ results,ȱ soȱ thereȱ isȱ gradeȱ repetitionȱ
(MinistryȱofȱEducationȱ2008).ȱȱ
BothȱmixedȱandȱsingleȱsexȱeducationȱisȱprovidedȱinȱEgypt.ȱTypically,ȱboysȱandȱgirlsȱ
attendȱmixedȱclassesȱatȱtheȱprimaryȱlevelȱwithȱsingleȱsexȬschoolsȱbeingȱmainlyȱatȱtheȱ
preparatoryȱ level.ȱ Inȱ theȱruralȱareasȱwhereȱ thereȱareȱ insufficientȱstudentsȱ toȱcreateȱ
twoȱ schools,ȱ studentsȱenrolledȱ inȱ theȱ sameȱ schoolȱwithȱeitherȱmixedȱorȱ singleȱ sexȱ
classes.ȱȱ
TablesȱAȬ5.1AȬ5.3ȱinȱAppendixȱAȬ5ȱshowȱselectedȱpoverty,ȱsocial,ȱandȱeducationalȱ
characteristicsȱofȱEgyptȱcomparedȱtoȱMENA10ȱandȱ lowerȱmiddleȱ incomeȱcountries.ȱ
Theȱ figuresȱ showȱ Egyptȱ inȱ aȱ goodȱ positionȱ regardingȱ enrolmentȱ comparedȱ toȱ
MENAȱ exceptȱ forȱ preȬprimaryȱ enrolment.ȱ However,ȱ 3.1ȱ percentȱ repeatersȱ inȱ
primaryȱ stageȱandȱ5ȱpercentȱdropȱoutȱwhichȱ isȱ relativelyȱhighȱ interruptionȱ inȱ theȱ
educationȱsystem.ȱȱ
Theȱ Egyptianȱ educationȱ systemȱ isȱ highlyȱ centralisedȱ regardingȱ administration,ȱ
curriculumȱandȱexamination.ȱTheȱMinistryȱofȱEducationȱhasȱtheȱmainȱresponsibilityȱ
forȱ allȱ educationȱ issues,ȱ collaboratingȱ withȱ theȱ ministryȱ ofȱ Financeȱ andȱ theȱ
governoratesȱ regardingȱ otherȱ organizationalȱ andȱ financialȱ issues.ȱ Theȱ Egyptianȱ
educationȱ systemȱdiagnosticȱ identifiesȱ theȱ followingȱ asȱ issues:ȱ shortageȱ ofȱ schoolȱ
buildingsȱ atȱ theȱ basicȱ educationȱ level,ȱ existenceȱ ofȱ poorȱ qualityȱ vocationalȱ
preparatoryȱeducation,ȱweakȱparticipationȱofȱtheȱprivateȱandȱcooperativeȱsectorsȱinȱ
education,ȱhighȱrepetitionȱratesȱ inȱbasicȱeducation,ȱpoorȱreadingȱandȱwritingȱskillsȱ
ofȱpupilsȱ inȱbasicȱeducation,ȱ increasesȱ inȱ theȱeducationȱwageȱbillȱ (largeȱnumberȱofȱ
employeesȱnotȱhighȱwages),ȱadministrativeȱjobsȱareȱoverstaffedȱ(1:1.26),ȱshortagesȱinȱ
basicȱ educationȱ qualifiedȱ teachersȱ (41percentȱ doȱ notȱ haveȱ universityȱ degree),ȱ
trainingȱmismatchȱwithȱtheȱactualȱneedsȱofȱteachers,ȱcurriculaȱproblems,ȱexistenceȱofȱ
traditionalȱteachingȱandȱevaluationȱmethods,ȱandȱtheȱspreadȱofȱprivateȱtutoring11.ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
10ȱMiddleȬEastȱandȱNorthȱAfricaȱcountriesȱ
11ȱNationalȱStrategicȱPlanȱforȱPreȬUniversityȱEducationȱReformȱinȱEgyptȱ(2007/08ȱȬȱ2011/12),ȱPȱ249ȱ
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3.3 Dataȱandȱdescriptiveȱstatisticsȱȱ
TheȱTrendsȱinȱInternationalȱMathematicsȱandȱScienceȱStudyȱ(TIMSS)ȱcarriedȱoutȱbyȱ
theȱInternationalȱAssociationȱforȱtheȱEvaluationȱofȱEducationalȱAchievementȱ(IEA),ȱ
anȱ independentȱ organization,ȱ collectsȱdataȱ onȱ studentsȱ atȱ fourthȱ (9Ȭ10ȱyears)ȱ andȱ
eighthȱ (14Ȭ15ȱ years)ȱ gradeȱ forȱ aȱ largeȱ sampleȱ ofȱ countriesȱ toȱ giveȱ comparativeȱ
assessmentsȱdedicatedȱtoȱimprovingȱteachingȱandȱlearningȱinȱmathsȱandȱscienceȱforȱ
studentsȱaroundȱtheȱworld.ȱȱȱȱ
Thisȱ studyȱ reliesȱ onȱ dataȱ fromȱ TIMSSȱ onȱ studentȱ testsȱ resultsȱ withȱ extensiveȱ
informationȱ fromȱ theȱ studentȱ backgroundȱ questionnaireȱ andȱ teachersȱ andȱ schoolȱ
characteristicsȱ forȱbothȱmathsȱandȱ science.ȱTheȱTIMSSȱ targetȱpopulationȱ isȱ fourthȱ
andȱeighthȱgrades.ȱEachȱparticipantȱcountryȱfollowedȱaȱuniformȱsamplingȱapproachȱ
appliedȱ byȱTIMSSȱ teamȱ toȱ assureȱ highȱ qualityȱ standards.ȱ ȱAȱ twoȱ stageȱ stratifiedȱ
clusterȱdesignȱwasȱ followed:ȱatȱ theȱ firstȱ levelȱaȱrandomȱschoolsȱsampleȱ isȱselectedȱ
andȱwithinȱeachȱofȱtheseȱschoolsȱoneȱorȱtwoȱclassesȱareȱselectedȱatȱtheȱsecondȱstageȱ
randomly.ȱAllȱstudentsȱ inȱaȱselectedȱclassȱwereȱ testedȱ forȱbothȱmathsȱandȱscience.ȱ
Twoȱmainȱ issuesȱ needȱ toȱ beȱ addressedȱ inȱ usingȱTIMSS;ȱ theȱ complexȱmultiȬstageȱ
sampleȱdesignȱmentionedȱaboveȱandȱtheȱuseȱofȱimputedȱscoresȱorȱplausibleȱvaluesȱ
(FoyȱandȱOlsonȱ2009).ȱ
3.3.1 EgyptȱinȱTIMSSȱ2007ȱȱ
Egyptȱhasȱ 8,179ȱ schoolsȱwithȱ 1,342,127ȱ studentsȱ atȱ theȱ eighthȱgrade.ȱTheȱ selectedȱ
TIMSSȱ sampleȱ forȱ Egyptȱ isȱ 233ȱ schoolsȱwithȱ 6,582ȱ studentsȱwhichȱ producesȱ anȱ
estimatedȱ populationȱ ofȱ 1,059,228ȱ students.ȱ Thereȱ areȱ 234ȱ teachersȱ ofȱ integratedȱ
scienceȱ andȱ 234ȱ teachersȱ ofȱ maths.ȱ TIMSSȱ testsȱ forȱ mathsȱ andȱ scienceȱ areȱ
administeredȱ inȱ bothȱArabicȱ andȱ Englishȱwhileȱ theȱ backgroundȱ questionnaireȱ isȱ
administeredȱonlyȱinȱArabic.ȱ
TableȱAȬ 3.4ȱ inȱ theȱ appendixȱ showsȱ averageȱ achievementȱofȱmathsȱ andȱ scienceȱ inȱ
Egyptȱandȱsomeȱdevelopedȱandȱdevelopingȱcountries.ȱTheȱsubstantialȱdifferenceȱinȱ
mathsȱ scoresȱ betweenȱ Egyptȱ andȱ Spain,ȱ US,ȱ England,ȱ andȱ Japanȱ isȱ evidentȱ (itȱ
exceedsȱ100ȱpoints).ȱTheȱsituationȱcomparedȱtoȱotherȱArabȱandȱMENAȱcountriesȱisȱ
mixed;ȱ whileȱ Egyptianȱ studentsȱ achievementȱ isȱ higherȱ thanȱ Algeria,ȱ Morocco,ȱ
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Kuwait,ȱSaudiȱArabia,ȱOmanȱandȱQatar,ȱitȱisȱlowerȱthanȱTurkey,ȱIsrael,ȱIran,ȱDubai,ȱ
Lebanon,ȱJordan,ȱTunisia,ȱBahrainȱandȱSyria.ȱInȱSubȬSaharanȱAfricanȱcountriesȱsuchȱ
asȱGhanaȱandȱBotswana,ȱstudentsȱachievementȱinȱmathsȱisȱbehindȱthatȱinȱEgypt.ȱ
InȱEgypt,ȱ theȱTIMSSȱsampleȱwasȱ49.5ȱpercentȱgirls.ȱTheȱoverviewȱconcentratesȱonȱ
theȱ Egyptȱ 2007ȱ TIMSSȱ mathsȱ scoresȱ withȱ someȱ comparisonȱ toȱ theȱ 2003ȱ round.ȱȱ
Egyptȱmathsȱscoresȱdeclinedȱ fromȱ406ȱ inȱ2003ȱtoȱ391ȱpointsȱ inȱ2007ȱrepresentingȱaȱ
statisticallyȱ significantȱ declineȱ ofȱ 15ȱ points.ȱ Girlsȱ mathsȱ achievementȱ scoresȱ
declinedȱ fromȱ 406ȱ inȱ 2003ȱ toȱ 397ȱ inȱ 2007,ȱ whereasȱ boysȱ achievementȱ declinedȱ
significantlyȱ fromȱ 406ȱ toȱ 384.ȱGenderȱdifferencesȱ inȱ achievementȱ scoresȱwereȱnotȱ
significantȱ inȱ 2003ȱ (lessȱ thanȱoneȱpointȱdifference)ȱwhereasȱ theyȱwereȱ atȱ theȱ 95%ȱ
levelȱinȱ2007ȱ(girlsȱ13ȱpointsȱhigherȱonȱaverage).ȱȱ
Scienceȱ testȱ scoresȱ achievementsȱ declinedȱ fromȱ 421ȱ inȱ 2003ȱ toȱ 408ȱ inȱ 2007ȱ onȱ
average.ȱThisȱfallȱofȱ13ȱpointsȱisȱstatisticallyȱsignificantȱatȱtheȱ5%ȱlevelȱAppendixȱAȬ5ȱ
(TableȱAȬ 3.5).ȱTheȱdistributionȱofȱmarksȱfromȱFigureȱ 3Ȭ1ȱtoȱFigureȱ 3Ȭ5ȱindicatesȱthatȱ
studentsȱdoȱbetterȱinȱscienceȱinȱgeneral.ȱGirlsȱoutperformȱboysȱandȱlanguageȱschoolsȱ
outperformȱArabicȱschoolsȱforȱbothȱmathsȱandȱscience.ȱTheȱtestȱscoresȱappearȱtoȱbeȱ
normallyȱdistributed.ȱȱ
ȱFigureȱ 3Ȭ1:ȱDistributionȱofȱstudentȱachievementsȱbyȱsubjectȱ
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Figureȱ 3Ȭ2:ȱȱDistributionȱofȱstudentȱMathsȱachievementȱbyȱschoolȱlanguageȱ
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Figureȱ 3Ȭ3:ȱDistributionȱofȱstudentȱMathsȱachievementȱbyȱgenderȱ
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Figureȱ 3Ȭ4:ȱDistributionȱofȱstudentȱScienceȱachievementȱbyȱschoolȱlanguageȱ
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Figureȱ 3Ȭ5:ȱDistributionȱofȱstudentȱscienceȱachievementȱbyȱgenderȱ
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Asȱexplainedȱinȱ Chapterȱ2,ȱTIMSSȱbenchmarkȱscoresȱonȱachievementȱscalesȱdescribeȱ
whatȱ learnersȱknowȱandȱcanȱdoȱ inȱmathsȱandȱscience.ȱTableȱAȬ 3.6ȱ inȱtheȱappendixȱ
indicatesȱ thatȱ 53ȱ percentȱ ofȱ Egyptianȱ studentsȱ doȱ notȱ evenȱ satisfyȱ theȱ lowȱ
internationalȱ benchmarkȱ (whichȱ isȱ thatȱ studentsȱ haveȱ someȱ knowledgeȱ ofȱwholeȱ
numbersȱandȱdecimals,ȱoperations,ȱandȱbasicȱgraphs)ȱofȱmathsȱcomparedȱtoȱ48%ȱofȱ
studentsȱinȱ2003ȱTIMSSȱandȱ45%ȱforȱscience.ȱ
Arabȱ countriesȱ suchȱ asȱ Jordanȱ andȱ Tunisiaȱ fareȱ betterȱ thanȱ Egyptȱwithȱ 39%ȱ ofȱ
studentsȱbelowȱtheȱlowȱbenchmark;ȱBahrainȱisȱslightlyȱbetterȱandȱSyriaȱhasȱtheȱsameȱ
percentageȱ asȱ inȱ Egypt;ȱ inȱ Oman,ȱ Algeria,ȱ Morocco,ȱ Qatar,ȱ andȱ Saudiȱ Arabiaȱ
performanceȱwasȱmuchȱworse.ȱStudentsȱaverageȱageȱinȱtheȱTIMSSȱ2007ȱsampleȱforȱ
Egyptȱisȱ14.11.ȱYoungerȱandȱolderȱstudentsȱperformȱlessȱwellȱinȱmathsȱthanȱstudentsȱ
ofȱaverageȱage.ȱ
Studentȱperformanceȱinȱmathsȱwithȱrespectȱtoȱtheȱlanguageȱofȱtestingȱshowsȱaȱlargeȱ
gapȱ inȱ favourȱofȱ thoseȱ testedȱ inȱEnglish.ȱTheȱdirectȱ conclusionȱ fromȱ theseȱmeansȱ
couldȱbeȱmisleadingȱbecauseȱofȱ theȱdifferenceȱ inȱ theȱsampleȱsizeȱbetweenȱ theȱ twoȱ
groupsȱ andȱ becauseȱ someȱ possibleȱ thirdȱ variablesȱ couldȱ beȱ influential,ȱ suchȱ asȱ
languageȱ schoolsȱhavingȱmoreȱ schoolȱ resourcesȱandȱ studentsȱ fromȱhigherȱ incomeȱ
families.ȱ
Egyptianȱ learnersȱperformedȱrelativelyȱwellȱ inȱalgebraȱandȱgeometryȱandȱ lessȱwellȱ
inȱ theȱ learningȱdomainsȱofȱnumbers,ȱdataȱandȱchance.ȱTheȱTIMSSȱ2007ȱmathsȱwasȱ
designedȱ toȱ haveȱ threeȱ mainȱ cognitiveȱ categoriesȱ toȱ measureȱ differentȱ typesȱ ofȱ
abilitiesȱofȱ theȱ learners.ȱTheȱ threeȱ cognitiveȱdomainsȱ are:ȱknowing,ȱ applyingȱ andȱ
reasoning.ȱEgyptianȱ studentsȱ showȱbetterȱperformanceȱ inȱknowingȱandȱ reasoningȱ
cognitiveȱskillsȱcomparedȱtoȱapplying.ȱȱ
ȱ
3.3.2 Descriptiveȱstatisticsȱonȱhomeȱbackgroundȱandȱschoolȱresourcesȱȱ
Asȱmentionedȱpreviously,ȱ theȱTIMSSȱdataȱ setȱ isȱveryȱ largeȱandȱ supplementedȱbyȱ
differentȱ questionnairesȱ withȱ aȱ totalȱ ofȱ 88ȱ questions:ȱ 33ȱ areȱ answeredȱ byȱ theȱ
students,ȱ33ȱareȱansweredȱbyȱteachers,ȱandȱ22ȱareȱansweredȱbyȱschoolȱprincipal.ȱȱ
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Tableȱ 3.1:ȱDescriptiveȱStatisticsȱofȱincludedȱvariablesȱ
(a)ȱ (b)ȱ
Familyȱandȱstudentȱbackgroundȱ Meanȱ std.ȱdev. Teacherȱcharacteristicsȱandȱ
schoolȱresourcesȱ
Meanȱ std.ȱ
dev.ȱ
Motherȱeducationȱlevelȱ ȱ ȱ Testȱlanguage12 ȱ ȱ
ȱȱȱȱNotȱfinishedȱelementaryȱschoolȱ 0.25ȱ 0.43ȱ ȱȱȱȱArabicȱ 0.97ȱ 0.16ȱ
ȱȱȱȱElementary/middleȱschoolȱ 0.26ȱ 0.44ȱ ȱȱȱȱEnglishȱ 0.02ȱ 0.16ȱ
ȱȱȱȱSecondaryȱschoolȱ 0.11ȱ 0.31ȱ Teacherȱgender ȱ ȱ
ȱȱȱȱ2ȱyearsȱofȱpostȱsecondaryȱschoolȱ 0.12ȱ 0.32ȱ ȱȱȱȱMaleȱ 0.71ȱ 0.45ȱ
ȱȱȱȱUniversityȱdegreeȱorȱhigherȱ 0.08ȱ 0.28ȱ ȱȱȱȱFemaleȱ 0.20ȱ 0.40ȱ
ȱȱȱȱDoȱnotȱknow/missingȱ 0.19ȱ 0.39ȱ Teacherȱȱyearsȱofȱexperience13ȱ 12.20ȱ 8.61ȱ
Fatherȱeducationȱlevelȱ ȱ ȱ Teachingȱcertificate ȱ ȱ
ȱȱȱȱȱNotȱfinishedȱelementaryȱschoolȱ 0.15ȱ 0.35ȱ ȱȱȱȱYesȱ 0.65ȱ 0.48ȱ
ȱȱȱȱȱElementary/middleȱschoolȱ 0.28ȱ 0.45ȱ ȱȱȱȱNoȱ 0.16ȱ 0.37ȱ
ȱȱȱȱȱSecondaryȱschoolȱ 0.12ȱ 0.33ȱ AvailabilityȱofȱschoolȱresourcesȱMATHSȱ
ȱȱȱȱȱ2ȱyearsȱofȱpostȱsecondaryȱschoolȱ 0.17ȱ 0.37ȱ ȱȱȱȱȱHighȱ 0.27ȱ 0.44ȱ
ȱȱȱȱȱUniversityȱdegreeȱorȱhigherȱ 0.10ȱ 0.30ȱ ȱȱȱȱȱMediumȱ 0.67ȱ 0.47ȱ
ȱȱȱȱȱDoȱnotȱknow/missingȱ 0.18ȱ 0.38ȱ ȱȱȱȱȱLowȱ 0.05ȱ 0.23ȱ
Parentsȱnationality ȱ ȱ Teacherȱformalȱeducationȱ
ȱȱȱȱBothȱparentsȱareȱEgyptiansȱ 0.77ȱ 0.42ȱ ȱȱȱȱȱNotȱuniversityȱdegreeȱ 0.03ȱ 0.16ȱ
ȱȱȱȱOnlyȱoneȱparentȱorȱneitherȱparentȱ 0.19ȱ 0.39ȱ ȱȱȱȱȱUniversityȱdegreeȱ 0.82ȱ 0.39ȱ
Numberȱofȱbooksȱatȱyourȱhomeȱ ȱ ȱ ȱȱȱȱȱPostgraduateȱstudiesȱ 0.06ȱ 0.23ȱ
ȱȱȱȱȱNoneȱorȱȱfewȱ 0.67ȱ 0.47ȱ Typeȱofȱcommunity ȱ ȱ
ȱȱȱȱȱOneȱbookcaseȱ(26ȱtoȱ100ȱbooks)ȱ 0.21ȱ 0.41ȱ ȱȱȱȱMoreȱthanȱ50000ȱpeopleȱ 0.46ȱ 0.50ȱ
ȱȱȱȱȱTwoȱbookcasesȱorȱmoreȱ 0.09ȱ 0.29ȱ ȱȱȱȱLessȱȱȱȱthanȱ50000ȱpeopleȱ 0.51ȱ 0.50ȱ
Homeȱpossessions ȱ ȱ Perc.ȱofȱȱdisadvantagedȱstdȱ
ȱȱȱȱȱȱHighȱ 0.12ȱ 0.33ȱ ȱȱȱȱLessȱȱȱȱthanȱ50ȱpercentȱ 0.52ȱ 0.50ȱ
ȱȱȱȱȱȱMediumȱ 0.36ȱ 0.48ȱ ȱȱȱȱMoreȱthanȱ50ȱpercentȱ 0.43ȱ 0.50ȱ
ȱȱȱȱȱȱLowȱ 0.41ȱ 0.49ȱ Classȱsizeȱforȱmaths ȱ ȱ
Genderȱofȱstudent ȱ ȱ ȱȱȱȱLessȱthanȱ41ȱ 0.42ȱ 0.49ȱ
ȱȱȱȱȱȱBoyȱ 0.51ȱ 0.50ȱ ȱȱȱȱ41ȱorȱmoreȱ 0.56ȱ 0.50ȱ
Testȱlanguageȱspokenȱatȱhomeȱ ȱ ȱ SCIENCEȱ
ȱȱȱȱȱȱAlwaysȱ 0.66ȱ 0.47ȱ Availabilityȱofȱschoolȱresourcesȱforȱscienceȱ
Almostȱalways,ȱsometimes,ȱorȱneverȱ 0.32ȱ 0.47ȱ ȱȱȱȱȱHighȱ 0.374ȱ 0.484ȱ
Computerȱuseȱ ȱ ȱ ȱȱȱȱMediumȱ 0.570ȱ 0.495ȱ
ȱȱȱȱȱBothȱatȱhomeȱandȱschoolȱ 0.21ȱ 0.41ȱ ȱȱȱȱLowȱ 0.039ȱ 0.194ȱ
ȱȱȱȱȱEitherȱhomeȱorȱschoolȱ 0.56ȱ 0.50ȱ ȱ ȱ ȱ
ȱȱȱȱPcȱonlyȱatȱplacesȱotherȱthanȱhomeȱ
orȱnoneȱatȱallȱ
0.16ȱ 0.37ȱ ȱ ȱ ȱ
PlayStationȱorȱsimilarȱgamesȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱYesȱ 0.37ȱ 0.48ȱ ȱ ȱ ȱ
ȱȱȱȱNoȱ 0.59ȱ 0.49ȱ ȱ ȱ ȱ
Note:ȱSampleȱsizeȱisȱ6582,ȱallȱvariableȱareȱdummyȱexceptȱforȱteacherȱexperienceȱandȱclassȱsizeȱincludedȱ
inȱsomeȱestimationsȱasȱcontinuous.ȱDoȱnotȱknowȱresponsesȱareȱtreatedȱasȱmissing;ȱnoteȱthatȱitȱisȱtheȱ
studentsȱwhoȱanswerȱtheȱquestions.ȱ
ȱ
Forȱmanyȱ questionsȱ aȱ listȱ ofȱ possibleȱ answersȱ isȱ provided,ȱ forȱ exampleȱ parentalȱ
educationalȱ attainmentȱ listsȱ sevenȱ categories.ȱ Preliminaryȱ analysisȱ usingȱ theȱ fullȱ
rangeȱofȱcategoriesȱ revealedȱ thatȱmanyȱvariablesȱhaveȱnoȱsignificantȱeffectȱonȱ testȱ
scoresȱand/orȱhaveȱmanyȱmissingȱobservations.ȱWhereȱappropriateȱandȱjustifiedȱbyȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
12ȱTheȱunȬweightedȱdescriptiveȱstatisticsȱindicatesȱ82%ȱforȱArabicȱandȱ18%ȱforȱEnglishȱ
13ȱNote:ȱitȱisȱincludedȱasȱcontinuousȱ
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thisȱ analysis,ȱweȱ haveȱ combinedȱ orȱ omittedȱ categories.ȱ Thisȱ sectionȱ outlinesȱ theȱ
codingȱweȱuseȱforȱtheȱexplanatoryȱvariables.ȱ
Tableȱ  3.1ȱ panelȱ (a)ȱ presentsȱ theȱ descriptiveȱ statisticsȱ forȱ studentȱ characteristics,ȱ
familyȱbackgroundȱandȱSocialȬEconomicȱstatusȱ(SES)ȱforȱEgypt.ȱParentalȱeducationȱ
includesȱ mothersȱ educationȱ andȱ fathersȱ educationȱ measuredȱ byȱ theȱ highestȱ
educationalȱlevelȱattainedȱforȱeachȱofȱthemȱmeasuredȱinȱsixȱcategories:ȱnotȱfinishedȱ
elementaryȱschool;ȱfinishedȱelementaryȱorȱmiddleȱschool;ȱfinishedȱsecondaryȱschool;ȱ
2ȱyearsȱofȱpostȱ secondaryȱ school;ȱUniversityȱdegreeȱorȱhigher;ȱandȱdontȱknow.ȱ
Theȱ shareȱ ofȱ studentsȱ inȱ theȱ TIMSSȱ sampleȱ ofȱ Egyptȱ whoseȱ mothersȱ haveȱ notȱ
finishedȱ elementaryȱ schoolȱ isȱ 20ȱ percentȱ comparedȱ toȱ 12ȱ percentȱ forȱ fathers;ȱ
mothersȱwithȱuniversityȱdegreeȱorȱhigherȱ (postgraduateȱ studies)14ȱ areȱ12ȱpercentȱ
comparedȱ toȱ 16ȱ percentȱ forȱ fathers.ȱ Approximatelyȱ 15ȱ percentȱ ofȱ theȱ studentsȱ
reportedȱtheyȱdoȱnotȱknowȱtheirȱmothersȱhighestȱeducationalȱlevelȱattained,ȱandȱaȱ
similarȱpercentageȱdoesȱnotȱknowȱtheirȱfathersȱeducationalȱlevelȱattained.ȱȱ
Theȱnumberȱofȱbooksȱinȱtheȱstudentsȱhomeȱisȱcodedȱinȱthreeȱcategories:ȱnoneȱorȱfewȱ
books;ȱ oneȱ bookcaseȱ fullȱ ofȱ books;ȱ andȱ twoȱ bookcasesȱ orȱ more.ȱ Theȱ shareȱ ofȱ
studentsȱ fromȱhomesȱwithȱnoȱorȱ fewȱbooksȱ isȱ63ȱpercentȱ comparedȱ toȱ25ȱpercentȱ
withȱoneȱbookcaseȱandȱ13ȱpercentȱwithȱtwoȱbookcasesȱorȱmore.ȱȱȱ
Theȱ homeȱ possessionsȱ index,ȱ usedȱ asȱ aȱ proxyȱ forȱ familyȱ SES,ȱ isȱ codedȱ asȱ high,ȱ
mediumȱorȱ low.ȱThisȱ indexȱ isȱconstructedȱusingȱdataȱ fromȱ fourȱ selectedȱvariablesȱ
investigatingȱ differentȱ typesȱ ofȱ possessions:ȱ computer;ȱ studyȱ desk;ȱ internetȱ
connection;ȱ andȱ satelliteȱ TVȱ channels.ȱ Thoseȱ variablesȱwereȱ selectedȱ outȱ ofȱ eightȱ
variablesȱ indicatingȱ homeȱ possessionsȱ usingȱ principalȱ componentȱ analysisȱ toȱ
identifyȱtheȱmostȱinfluentialȱvariablesȱforȱconstructingȱtheȱindex.ȱTheȱconstructionȱofȱ
anȱindexȱisȱproblematic.ȱTheȱabsenceȱofȱaȱconvenientȱapproachȱofȱselectingȱvariablesȱ
toȱproxyȱlivingȱstandardsȱwereȱshownȱbyȱMontgomeryȱetȱal.ȱ(2000),ȱwhoȱargueȱthatȱ
mostȱ studiesȱ usedȱ adȬhocȱ strategyȱ toȱ selectȱ variables.ȱ Recentȱ studiesȱ employedȱ
principalȱcomponentȱanalysisȱ(PCA)ȱtoȱderiveȱSocialȬEconomicȱStatusȱ(SES)ȱindicesȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
14ȱTheȱcodingȱrefersȱtoȱpostgraduateȱeducationȱbutȱmayȱnotȱmeanȱaȱMastersȱorȱPhD;ȱitȱisȱlikelyȱtoȱreferȱ
toȱotherȱhigherȱorȱprofessionalȱqualification.ȱȱ
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fromȱ dataȱ setsȱ whichȱ haveȱ noȱ incomeȱ measuresȱ suchȱ asȱ Demographicȱ Healthȱ
Surveysȱ(DHS)ȱ(FilmerȱandȱPritchettȱ2001;ȱMcKenzieȱ2005).ȱ
PCAȱwasȱemployedȱtoȱcaptureȱtheȱmostȱinfluentialȱvariablesȱamongȱeightȱvariables.ȱ
Aȱhomeȱpossessionȱindexȱwasȱthenȱconstructedȱusingȱtheȱmostȱinfluentialȱvariablesȱ
basedȱonȱtheirȱsharesȱinȱexplainingȱtheȱvariationȱinȱtheȱPCA.ȱȱTheȱshareȱofȱstudentsȱ
whoȱcodedȱhighȱisȱ24ȱpercent,ȱ36ȱpercentȱcodedȱlowȱandȱ39ȱpercentȱcodedȱmediumȱ
(AppendixȱBȬ5).ȱȱ
Parentsȱnationalityȱ isȱmeasuredȱbyȱ twoȱcategories:ȱbothȱparentsȱareȱEgyptian;ȱoneȱ
orȱ bothȱ haveȱ foreignȱ nationality.ȱAlmostȱ 84ȱ percentȱ ofȱ studentsȱ areȱ ofȱ Egyptianȱ
parents.ȱTheȱtestȱlanguageȱisȱeitherȱArabicȱorȱEnglish.ȱTheȱmajorityȱofȱstudentsȱtookȱ
theȱTIMSSȱmathsȱtestȱinȱArabicȱ(83ȱpercentȱofȱtheȱsample).ȱHowȱoftenȱtheȱlanguageȱ
ofȱtestingȱspokenȱatȱhome?ȱisȱmeasuredȱbyȱtwoȱcategories:ȱalwaysȱspokenȱatȱhome;ȱ
andȱwithȱalmostȱalways,ȱsometimes,ȱandȱneverȱcombinedȱintoȱoneȱcategory15.ȱȱ
Twoȱ moreȱ variablesȱ wereȱ introducedȱ toȱ investigateȱ theirȱ impactȱ onȱ studentȱ
achievement.ȱComputerȱuseȱ isȱcodedȱ inȱ threeȱcategories:ȱbothȱatȱhomeȱandȱschoolȱ
(28ȱpercent);ȱ eitherȱ atȱhomeȱorȱ schoolȱ (56ȱpercent);ȱ andȱonlyȱ atȱplacesȱotherȱ thanȱ
home/schoolȱorȱnotȱatȱallȱ (16ȱpercent).ȱEmpiricalȱevidenceȱ fromȱaȱstudyȱonȱhomeȱ
computerȱuseȱ andȱdevelopmentȱ ofȱhumanȱ capitalȱ indicatesȱ thatȱhomeȱ computerȱ
useȱhadȱsignificantlyȱloweredȱtheȱRomanianȱstudentsȱgradesȱinȱMaths,ȱEnglish,ȱandȱ
Romanianȱ especiallyȱ forȱ lowȬincomeȱ childrenȱ (Malamudȱ andȱ PopȬElechesȱ 2011).ȱ
StudentsȱwereȱaskedȱifȱtheyȱhaveȱaȱPlayStationȱorȱsimilarȱgamesȱatȱhome;ȱ42ȱpercentȱ
respondedȱyesȱandȱ58ȱpercentȱsaidȱno.ȱTheȱeffectȱofȱthisȱonȱtestȱscoresȱisȱambiguous;ȱ
itȱcouldȱreduceȱscoresȱifȱaccessȱtoȱgamesȱisȱaȱdistractionȱfromȱstudyȱatȱhome,ȱbutȱifȱ
havingȱ suchȱ gamesȱ isȱ anȱ indicatorȱ ofȱ householdȱ wealthȱ itȱ mayȱ beȱ positivelyȱ
associatedȱwithȱ testȱ scoresȱ ifȱ studentsȱ fromȱwealthierȱhouseholdsȱ tendȱ toȱperformȱ
betterȱ(theȱindexȱofȱpossessionsȱisȱourȱonlyȱcontrolȱforȱhouseholdȱassets).ȱ
Tableȱ  3.1ȱ panelȱ (b)ȱ reportsȱ descriptiveȱ statisticsȱ forȱ Teachersȱ characteristicsȱ andȱ
schoolȱ resources.ȱ ȱ 80ȱpercentȱofȱmathsȱ teachersȱ areȱmen.ȱ ȱTeachersȱ experienceȱ isȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
15ȱ Almostȱalwaysȱ isȱcombinedȱwithȱotherȱgroupȱ toȱcaptureȱanyȱotherȱ languageȱspokenȱatȱ
homeȱ(soȱalwaysȱmeansȱonlyȱoneȱlanguageȱspoken)ȱ
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measuredȱ byȱ yearsȱ ofȱ teachingȱwhichȱweȱ codedȱ inȱ threeȱ categories:ȱ lessȱ thanȱ 10ȱ
yearsȱexperienceȱ(35ȱpercentȱforȱmaths);ȱ11ȱtoȱ19ȱyearsȱ(38ȱpercent);ȱandȱ20ȱyearsȱorȱ
moreȱ(27ȱpercent).ȱSomeȱ82ȱpercentȱofȱteachersȱhaveȱaȱteachingȱcertificate.ȱTeachersȱ
formalȱeducationȱlevelȱattainedȱisȱcodedȱinȱthreeȱcategories:ȱbelowȱuniversityȱdegreeȱ
(twoȱpercent);ȱuniversityȱdegreeȱ(89ȱpercent);ȱandȱpostgraduateȱdegree.ȱȱ
Theȱ typeȱ ofȱ communityȱ isȱ usedȱ asȱ aȱ proxyȱ forȱ theȱ populationȱ distributionȱ toȱ
distinguishȱurbanȱ(theȱschoolȱisȱinȱaȱcommunityȱwithȱmoreȱthanȱ50000ȱpeople)ȱandȱ
ruralȱ(aȱcommunityȱwithȱlessȱthanȱ50000ȱpeople).ȱSchoolȱlocationsȱareȱalmostȱevenlyȱ
divided:ȱ 55ȱ percentȱ ofȱ studentsȱ comeȱ fromȱ communitiesȱ withȱ moreȱ thanȱ 50000ȱ
peopleȱ andȱ 45ȱ percentȱ comeȱ fromȱ communitiesȱ ofȱ lessȱ thanȱ 50000ȱ people.ȱ Theȱ
percentageȱofȱstudentsȱinȱaȱschoolȱfromȱdisadvantagedȱhomesȱ(aȱquestionȱansweredȱ
byȱ teachers)ȱ isȱusedȱasȱaȱproxyȱ forȱ theȱ impactȱofȱbeingȱ inȱdisadvantagedȱareasȱonȱ
studentȱperformance.ȱȱ
Schoolȱ resourcesȱ areȱ measuredȱ byȱ twoȱ variables,ȱ classȱ sizeȱ andȱ anȱ indexȱ ofȱ
availabilityȱ ofȱ schoolȱ resourcesȱ forȱmathsȱ instruction.ȱClassȱ sizeȱ isȱ codedȱ inȱ twoȱ
categories:ȱclassesȱwithȱ41ȱstudentsȱorȱmoreȱ(47ȱpercent)ȱandȱclassesȱwithȱlessȱthanȱ
41ȱ studentsȱ (53ȱ percent).ȱ Theȱ indexȱ ofȱ availabilityȱ ofȱ schoolȱ resourcesȱ forȱmathsȱ
instruction,ȱ constructedȱ byȱ TIMSS,ȱ isȱ basedȱ onȱ schoolȱ principalsȱ responsesȱ toȱ aȱ
seriesȱofȱquestionsȱaboutȱshortagesȱaffectingȱinstruction.ȱȱ
Tenȱareasȱofȱshortageȱorȱinadequaciesȱ(ratedȱonȱaȱfourȱpointȱscale:ȱnoneȱ=ȱ1,ȱaȱlittleȱ=ȱ
2,ȱsomeȱ=ȱ3,ȱandȱaȱlotȱ=ȱ4)ȱwhichȱcouldȱaffectȱdeliveringȱmathsȱinstructionȱinȱaȱproperȱ
wayȱwereȱincludedȱinȱtheȱindexȱcomputation.ȱGeneralȱareasȱinclude:ȱ1)ȱInstructionalȱ
materialsȱ (e.g.,ȱ textbook);ȱ 2)ȱ Budgetȱ forȱ suppliesȱ (e.g.,ȱ paper,ȱ pencils);ȱ 3)ȱ Schoolȱ
buildingsȱ andȱ grounds;ȱ 4)ȱ Heating/coolingȱ andȱ lightingȱ systems;ȱ andȱ 5)ȱ
Instructionalȱ spaceȱ (e.g.,ȱ classrooms);ȱ andȱmathsȬspecificȱ areas:ȱ ȱ6)ȱComputersȱ forȱ
mathsȱ instruction;ȱ 7)ȱComputerȱ softwareȱ forȱmathsȱ instruction;ȱ 8)ȱCalculatorsȱ forȱ
mathsȱinstruction;ȱ9)ȱLibraryȱmaterialsȱrelevantȱtoȱmathsȱinstruction;ȱandȱ10)ȱAudioȬ
visualȱ resourcesȱ forȱ mathsȱ instructionȱ (Olsonȱ etȱ al.ȱ 2008b).ȱ Theȱ indexȱ ofȱ schoolȱ
resourcesȱ forȱmathsȱ instructionȱ indexȱ isȱ codedȱ inȱ threeȱ levels:ȱ high;ȱmediumȱ (57ȱ
percent);ȱandȱlowȱ(fourȱpercent).ȱȱȱ
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Tableȱ 3.2:ȱPercentagesȱofȱstudents,ȱParentsȱeducationȱandȱaverageȱtestȱscoresȱ
Education level Mother  Father  
                      Maths Science                 Maths Science 
 Percent mean se mean se Percent mean se mean se 
Not finished Elementary  25.66 375.48 5.29 394.82 4.66 15.2 363.91 6.02 384.88 5.24 
Elementary/middle  26.35 385.32 4.64 404.54 4.84 29.38 384.1 4.8 403.58 4.11 
Secondary  10.93 421.06 6.28 438.82 5.8 12.69 408.13 6.22 423.96 6.1 
post secondary (2 years) 12.14 438.34 5.32 451.56 5.32 17.19 437.43 4.92 453.01 5.04 
University degree 3.66 404.95 10.56 423.85 9.67 4.38 410.61 7.39 423.49 7.34 
Postgraduate studies 4.94 391.12 6.88 394.54 7.81 5.98 394.84 7.29 403.38 8.14 
I do not know 16.32 378.65 5.3 398.27 5.48 15.18 372.54 5.24 393 5.42 
ȱ
ItȱisȱclearȱfromȱTableȱ 3.2ȱthatȱparentsȱeducationȱisȱassociatedȱwithȱachievement.ȱTheȱ
highestȱ achieversȱ areȱ thoseȱwhoseȱparentsȱhaveȱ intermediateȱ toȱhigherȱ educationȱ
(firstȱ degree).ȱ Theȱ teacherȱ isȱ theȱ coreȱ ofȱ creatingȱ aȱ supportiveȱ environmentȱ forȱ
learningȱprocess.ȱTIMSSȱhasȱinformationȱonȱtheȱteachingȱstaff,ȱacademicȱpreparationȱ
forȱteaching,ȱteachersȱprofessionalȱdevelopmentȱandȱtheirȱreadinessȱtoȱteachȱTIMSSȱ
curriculumȱ topics.ȱ Theȱ majorityȱ ofȱ Egyptianȱ TIMSSȱ mathsȱ teachersȱ areȱ agedȱ
betweenȱ30ȱandȱ39ȱyears.ȱTheȱolderȱtheȱteacherȱtheȱhigherȱstudentȱperformanceȱisȱaȱ
clearȱrelationȱ fromȱTableȱAȬ 3.7.ȱ InȱEgypt,ȱaboutȱ20ȱpercentȱofȱmathsȱ learnersȱwereȱ
taughtȱ byȱ femalesȱ andȱ 80ȱ percentȱ byȱ males,ȱ withoutȱ aȱ significantȱ differenceȱ inȱ
achievement.ȱTheȱ averageȱ teachingȱ experienceȱ ofȱEgyptianȱ teachersȱ isȱ 14.5ȱ years.ȱ
Theȱ resultsȱ forȱ teacherȱ educationȱ levelȱ andȱ achievementsȱ areȱmixedȱ andȱnoȱ clearȱ
relationȱ couldȱ beȱ stated.ȱ However,ȱ itȱ seemsȱ fromȱ Tableȱ AȬ 3.8ȱ thatȱ teacherȱ
satisfactionȱ isȱ positivelyȱ correlatedȱ withȱ teachersȱ performanceȱ andȱ soȱ studentsȱ
performance.ȱ Averageȱ scoresȱ areȱ alsoȱ positivelyȱ correlatedȱ withȱ teachersȱ
satisfaction.ȱȱ
Theȱaverageȱclassȱsizeȱ inȱEgyptȱ isȱ37ȱstudentsȱwithȱaȱgreatȱdispersionȱ inȱsizes.ȱTheȱ
mostȱcommonȱclassȱsizeȱisȱ40ȱstudentsȱwhichȱisȱhighȱrelativeȱtoȱtheȱtopȱperformingȱ
countries.ȱ TableȱAȬ 3.9ȱ showsȱ aȱ tendencyȱ towardsȱ betterȱ performanceȱwithȱ lowerȱ
classȱsizeȱforȱmathsȱandȱscience.ȱȱ
Theȱ disadvantageȱ ofȱ TIMSSȱ dataȱ forȱ Egyptȱ isȱ thatȱ theyȱ doȱ notȱ includeȱ dataȱ onȱ
regionalȱdistributionȱ ofȱ schoolȱ (urban/rural)ȱ orȱ onȱ (private/public)ȱ status.ȱ Schoolsȱ
withȱaȱhighȱpercentageȱofȱstudentsȱfromȱdisadvantagedȱhomesȱperformȱworseȱthanȱ
thoseȱinȱschoolsȱwithȱfewerȱdisadvantagedȱstudentsȱ(TableȱAȬ 3.10).ȱȱ
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Tableȱ 3.3:ȱDistributionȱofȱstudentsȱwhoseȱpeersȱareȱaffluentȱatȱdifferentȱschoolsȱ
Percentageȱofȱaffluentȱstudents Arabicȱschools Englishȱlanguageȱschoolsȱ Total
Nȱ %ȱ Nȱ %ȱ Nȱ %ȱ
Lessȱthanȱ10%ȱ 2,068ȱ 42ȱ 38ȱ 3ȱ 2106ȱ 32ȱ
11ȱtoȱ25ȱ%ȱ 1,552ȱ 31ȱ 18ȱ 2ȱ 1570ȱ 24ȱ
26ȱtoȱ50ȱ%ȱ 579ȱ 12ȱ 56ȱ 5ȱ 635ȱ 10ȱ
Moreȱthanȱ50ȱ% 766ȱ 15ȱ 990ȱ 88ȱ 1756ȱ 27ȱ
Missingȱ 497ȱ 9ȱ 18ȱ 2ȱ 515ȱ 8ȱ
Totalȱ 5,462ȱ 100ȱ 1,120ȱ 100ȱ 6582ȱ 100ȱ
ȱ
Studentsȱwereȱ testedȱ inȱ eitherȱArabicȱ orȱEnglish;ȱweȱ assumeȱ thatȱ thoseȱ testedȱ inȱ
ArabicȱareȱenrolledȱinȱArabicȱschoolsȱandȱtheȱothersȱareȱinȱEnglishȱlanguageȱschools.ȱ
TheȱEnglishȱlanguageȱschoolsȱinȱEgyptȱareȱmainlyȱprivateȱschoolsȱbutȱthereȱareȱalsoȱ
publicȱexperimentalȱlanguageȱschools,ȱbutȱTIMSSȱdoesȱnotȱidentifyȱthese.ȱTheȱdataȱ
indicateȱaȱbiggerȱshareȱofȱaffluentȱstudentsȱenrolledȱlanguageȱschoolsȱ(Tableȱ 3.3).ȱȱ
3.4 TheȱEmpiricalȱmodelȱ
Theȱ underlyingȱ modelȱ isȱ veryȱ straightforward.ȱ Theȱ outputȱ ofȱ theȱ educationalȱ
processȱisȱdirectlyȱrelatedȱtoȱaȱgroupȱofȱinputsȱbyȱanȱeducationȱproductionȱfunctionȱ
(EPF).ȱWeȱ useȱ studentȱ standardizedȱ achievementsȱ inȱ testȱ scoresȱ asȱ aȱmeasureȱ ofȱ
output.ȱ Inputsȱ includeȱ characteristicsȱ ofȱ schools,ȱ teachers,ȱ andȱ otherȱ nonȬstudentȱ
variablesȱ andȱ studentȱ SESȱ variablesȱ suchȱ asȱ familyȱ characteristicsȱ andȱ homeȱ
resources.ȱWeȱestimateȱanȱeducationȱproductionȱfunctionȱofȱtheȱfollowingȱform:ȱ
ȱ 0 1 2is is s isA F SE G G H    ȱ ( 3.1)16ȱ
WhereȱAȱisȱtheȱtestȱscoreȱofȱstudentȱiȱinȱschool17ȱs,ȱFȱisȱaȱvectorȱofȱfamilyȱbackgroundȱ
variablesȱandȱSȱisȱaȱvectorȱofȱschoolȱcharacteristicsȱvariables.ȱTheȱcoefficientȱvectorsȱ
΅, 1G and 2G areȱ toȱbeȱ estimated.ȱTheȱ errorȱ termȱ Ήȱhasȱ twoȱ componentsȱ asȱweȱhaveȱ
twoȬstageȱstratifiedȱsample,ȱtheȱimputationȱerrorȱonȱstudentsȱlevelȱandȱtheȱsampleȱ
errorȱatȱtheȱschoolȱ level.ȱTableȱ  3.1ȱdescribedȱ inȱdetailȱtheȱvariablesȱ includedȱ inȱourȱ
estimations.ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
16ȱWeȱincludeȱD,ȱaȱvectorȱofȱdummyȱvariablesȱforȱeachȱvariableȱbothȱinȱFȱandȱSȱtoȱcaptureȱtheȱeffectȱofȱ
missingȱobservations;ȱaȱdummyȱtakesȱtheȱvalueȱ1ȱforȱobservationȱwithȱmissingȱdataȱandȱ0ȱotherwiseȱ
(theȱvariablesȱthemselvesȱareȱsetȱtoȱzeroȱifȱtheirȱvaluesȱareȱmissing).ȱ
17ȱEgyptsȱsampleȱselectsȱonlyȱoneȱclassȱfromȱeachȱschool,ȱsimplifyingȱnotationȱtoȱstudentsȱandȱschoolsȱ
only.ȱ
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Schoolȱ inputsȱ andȱ schoolȱ choiceȱwillȱ beȱ theȱparentsȱdecision;ȱparentsȱmayȱmakeȱ
residentialȱ choiceȱ toȱ ensureȱ thatȱ theirȱ childrenȱ areȱ taughtȱ inȱaȱgoodȱ schoolȱ (smallȱ
classȱsize,ȱgoodȱteachersȱorȱavailableȱfacilities).ȱParents,ȱteachers,ȱandȱschoolsȱmakeȱ
choicesȱ thatȱmightȱgiveȱriseȱ toȱaȱnonȬcausalȱassociationȱbetweenȱschoolȱ inputsȱandȱ
studentȱachievementȱevenȱafterȱcontrollingȱ forȱ familyȱbackground.ȱThisȱmakesȱ theȱ
empiricalȱinvestigationȱcomplexȱseekingȱidentificationȱandȱexaminingȱtheȱsourcesȱofȱ
theȱ effectsȱ byȱ differentȱ techniquesȱ andȱ methodologiesȱ toȱ ensureȱ theȱ rightȱ
interpretationsȱofȱresults.ȱȱȱȱȱ
3.5 MainȱResultsȱ
Theȱ resultsȱ ofȱ estimatingȱ theȱ educationȱ productionȱ functions,ȱ equationȱ ( 3.1),ȱ forȱ
TIMSSȱachievementȱtestȱscoresȱinȱEgyptȱareȱdiscussedȱcomparativelyȱforȱmathsȱandȱ
scienceȱ(Tableȱ  3.4).ȱTheȱexplanatoryȱvariablesȱareȱorganizedȱinȱblocks,ȱstartingȱwithȱ
measuresȱ ofȱ familyȱ backgroundȱ andȱ studentȱ characteristics,ȱ followedȱ byȱ teacherȱ
characteristicsȱandȱschoolȱfeatures.ȱInȱadditionȱaȱcriticalȱlookȱisȱpaidȱtoȱpossibleȱroleȱ
ofȱschoolȱtype,ȱinteractionȱeffects,ȱschoolȱfixedȱeffectsȱandȱtestȱlanguageȱdifferences.ȱ
Theȱ dependantȱ variablesȱ areȱ theȱ plausibleȱ valuesȱ forȱ testȱ scoresȱ inȱ mathsȱ andȱ
Science.ȱȱ
3.5.1 Studentsȱbackgroundȱȱ
Weȱ employȱ threeȱ setsȱ ofȱ dummyȱ variablesȱ toȱ reflectȱ theȱ familyȱ backgroundȱ ofȱ
students:ȱtheȱfathersȱeducationȱlevel,ȱtheȱmothersȱeducationȱlevel,ȱandȱtheȱnumberȱ
ofȱbooksȱatȱhome.ȱWeȱalsoȱincludeȱvariousȱvariablesȱtoȱcaptureȱaȱbroaderȱpictureȱofȱ
studentȱbackgroundȱandȱsocioȬeconomicȱstatus.ȱȱ
3.5.1.1 ȱParentalȱeducationȱȱ
ForȱMaths,ȱstudentȱlevelȱvariablesȱhaveȱtheȱlargestȱandȱmostȱsignificantȱcoefficientsȱ
inȱtheȱproductionȱfunction.ȱChildrenȱofȱaȱmotherȱwithȱsecondaryȱorȱtwoȱyearsȱpostȬ
secondaryȱeducationȱperformȱbetterȱ thanȱchildrenȱofȱaȱmotherȱwithȱelementaryȱorȱ
middleȱ school.ȱ Theȱ resultsȱ suggestȱ aȱ significantȱ 17ȱ pointȱ testȱ scoreȱ increaseȱ forȱ
studentsȱ ifȱ theirȱmotherȱ hasȱ twoȱ yearsȱ postȬsecondaryȱ educationȱ (comparedȱ toȱ
motherȱwithȱnoȱeducationȱorȱdidȱnotȱfinishȱelementaryȱschool)ȱandȱ15ȱpointȱincreaseȱ
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ifȱ theȱmotherȱ hasȱ secondaryȱ education.ȱ Althoughȱ scoresȱ areȱ lowerȱ forȱ studentsȱ
whoseȱmotherȱfinishedȱuniversityȱorȱpostgraduateȱstudies,ȱthisȱisȱnotȱsignificant.ȱȱ
Tableȱ 3.4:ȱEstimatesȱofȱFamily,ȱSchoolȱBackgroundȱonȱMathsȱandȱScienceȱPerformanceȱ
Dependantȱ variableȱ:ȱ studentsȱ ȱ testȱ scoresȱ ȱ (theȱ meanȱ ofȱ 5ȱ
plausibleȱvalues)ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
Mathsȱ
N=6582ȱȱȱȱȱȱȱȱȱȱR2ȱȱ.2422ȱ
Scienceȱ
N=6582ȱȱȱȱȱȱȱȱȱȱR2ȱȱ.2193ȱ
Familyȱandȱstudentȱbackgroundȱȱ ȱ ȱ ȱ
Motherȱeducationȱlevelȱ bȱ seȱ bȱ seȱ
ȱȱȱElementary/middleȱschoolȱ Ȭ3.036ȱ (5.101)ȱ Ȭ1.276ȱ (4.868)ȱ
ȱȱȱSecondaryȱschoolȱ 14.987**ȱ (6.216)ȱ 16.464***ȱ (5.510)ȱ
ȱȱȱ2ȱyearsȱofȱpostȬsecondaryȱschoolȱ 17.584***ȱ (6.703)ȱ 17.526**ȱ (7.172)ȱ
ȱȱȱUniversityȱdegreeȱorȱhigherȱ Ȭ6.723ȱ (6.918)ȱ Ȭ9.847ȱ (6.582)ȱ
ȱȱȱNoȱorȱnotȱfinishedȱelementary(omitted)ȱ ȱ ȱ ȱ ȱ
Fatherȱeducationȱlevelȱ ȱ ȱ ȱ ȱ
ȱȱȱElementary/middleȱschoolȱ 13.683**ȱ (6.561)ȱ 11.773**ȱ (5.312)ȱ
ȱȱȱSecondaryȱschoolȱ 26.310***ȱ (6.012)ȱ 21.762***ȱ (5.680)ȱ
ȱȱȱ2ȱyearsȱofȱpostȬsecondaryȱschoolȱ 35.144***ȱ (5.403)ȱ 33.667***ȱ (6.584)ȱ
ȱȱȱUniversityȱdegreeȱorȱhigherȱ 10.611ȱ (6.631)ȱ 5.898ȱ (6.699)ȱ
ȱȱȱNeverȱorȱnotȱfinishedȱelementary(omitted)ȱ ȱ ȱ ȱ ȱ
Numberȱofȱbooksȱatȱyourȱhomeȱ ȱ ȱ ȱ ȱ
ȱȱȱOneȱbookcaseȱ 11.126***ȱ (4.313)ȱ 12.069**ȱ (4.798)ȱ
ȱȱȱTwoȱbookcasesȱorȱmoreȱ 0.850ȱ (6.280)ȱ Ȭ1.033ȱ (6.761)ȱ
ȱȱȱNoȱorȱfewȱbooks(omitted)ȱ ȱ ȱ ȱ ȱ
BothȱparentsȱEgyptian=1ȱ 49.427***ȱ (5.106)ȱ 47.361***ȱ (5.071)ȱ
Homeȱpossessionȱindexȱ ȱ ȱ ȱ ȱ
ȱȱȱHighȱ 34.731***ȱ (4.372)ȱ 35.658***ȱ (5.997)ȱ
ȱȱȱMediumȱ 18.558***ȱ (3.532)ȱ 18.467***ȱ (4.228)ȱ
Studentȱgenderȱ(maleȱ=1)ȱ Ȭ9.342*ȱ (5.422)ȱ Ȭ16.499***ȱ (5.501)ȱ
TestingȱLang.ȱspokenȱatȱhomeȱ(always=1)ȱ Ȭ17.994***ȱ (3.721)ȱ Ȭ16.935***ȱ (4.165)ȱ
Typeȱofȱcommunityȱȱȱȱ(moreȱthanȱ50000ȱpeopleȱ=ȱ1)ȱ 9.816ȱ (6.513)ȱ 13.031*ȱ (7.234)ȱ
ȱȱȱLessȱthanȱ50000ȱpeopleȱ(omitted)ȱ ȱ ȱ ȱ ȱ
Computerȱuseȱȱ ȱ ȱ ȱ ȱ
ȱȱȱBothȱatȱhomeȱandȱschoolȱ Ȭ21.879***ȱ (4.965)ȱ Ȭ31.587***ȱ (6.537)ȱ
ȱȱȱEitherȱhomeȱorȱschoolȱ Ȭ21.822***ȱ (4.233)ȱ Ȭ25.630***ȱ (4.457)ȱ
ȱȱȱOtherȱplacesȱorȱnoneȱ(omitted)ȱ ȱ ȱ ȱ ȱ
PlayStationȱorȱsimilarȱgamesȱyesȱ=ȱ1ȱ Ȭ19.533***ȱ (3.073)ȱ Ȭ14.602***ȱ (3.197)ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱTeacherȱcharacteristicsȱandȱschoolȱresourcesȱ
Testȱlanguageȱ(Arabic=1)ȱ Ȭ40.758***ȱ (12.087)ȱ Ȭ14.025ȱ (12.033)ȱ
Teacherȱgenderȱ(ȱmaleȱ=ȱ1)ȱ Ȭ0.642ȱ (7.657)ȱ Ȭ2.516ȱ (6.353)ȱ
Teacherȱȱyearsȱofȱexperienceȱ 1.065***ȱ (0.388)ȱ Ȭ0.221ȱ (0.521)ȱ
Teachingȱcertificateȱȱȱȱ 8.057ȱ (9.587)ȱ 0.740ȱ (7.426)ȱ
Availabilityȱofȱschoolȱresourcesȱforȱinstructionȱȱ
ȱȱȱMediumȱ Ȭ3.214ȱ (7.580)ȱ Ȭ1.360ȱ (8.648)ȱ
ȱȱȱLowȱ Ȭ19.639ȱ (13.745)ȱ Ȭ16.327ȱ (17.100)ȱ
Teacherȱȱformalȱeducationȱcompletedȱȱ ȱ ȱ ȱ ȱ
ȱȱȱUniversityȱ Ȭ5.361ȱ (23.189)ȱ Ȭ13.289ȱ (16.125)ȱ
ȱȱȱPostgraduateȱstudiesȱ Ȭ13.253ȱ (24.771)ȱ Ȭ22.468ȱ (21.729)ȱ
ȱȱȱNotȱuniversityȱ(omitted)ȱ ȱ ȱ ȱ ȱ
Percentageȱofȱȱdisadvantagedȱstdȱ(moreȱthanȱ50%=1)ȱ Ȭ7.040ȱ (6.254)ȱ Ȭ11.697**ȱ (5.764)ȱ
Cassȱsizeȱȱ(moreȱthanȱ41ȱ=1)ȱ Ȭ4.920ȱ (6.393)ȱ Ȭ4.934ȱ (6.546)ȱ
Lessȱthanȱ41ȱ(omitted)ȱ ȱ ȱ ȱ ȱ
Constantȱ 400.594***ȱ (28.554)ȱ 432.479***ȱ (23.783)ȱ
Controlsȱforȱmissingȱincludedȱȱ Yesȱ ȱ Yesȱ ȱ
Sampling weights of TIMSS are used, Jackknife standard errors in parentheses, Significance levels: * p<0.10, ** p<0.05, *** 
p<0.01.  Note: Teacher experience square when included all coefficient are essentially the same except teacher experience is 
insignificant for maths. 
ȱ
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Similarȱ resultsȱareȱobtainedȱ forȱ fathersȱeducation.ȱFathersȱwhoȱcompletedȱmiddleȱ
andȱsecondaryȱschoolȱincreaseȱtestȱscoreȱbyȱ13ȱandȱ26ȱpointsȱrespectivelyȱcomparedȱ
toȱthoseȱwhoȱdidȱnotȱcompleteȱprimaryȱeducation.ȱHavingȱaȱfatherȱwithȱuniversityȱ
orȱpostgraduateȱeducationȱhasȱ theȱ lowestȱ (andȱ insignificant)ȱ impactȱonȱ testȱscoresȱ
comparedȱtoȱaȱfatherȱwhoȱdidȱnotȱcompleteȱprimaryȱeducationȱ(butȱnotȱsignificant),ȱ
whileȱaȱfatherȱwhoȱcompletedȱtwoȱyearsȱpostȬsecondaryȱhasȱtheȱgreatestȱimpactȱ(anȱ
increaseȱofȱ35ȱpoints).ȱ
Theseȱ findingsȱ areȱ broadlyȱ inȱ lineȱ withȱ previousȱ studiesȱ findingȱ thatȱ parentalȱ
educationȱisȱimportantȱ(Hanushekȱ2002;ȱWoessmannȱ2004).ȱHowever,ȱoneȱdifferenceȱ
comparedȱtoȱresultsȱforȱmanyȱotherȱcountries,ȱespeciallyȱdevelopedȱcountries,ȱisȱthatȱ
theȱ effectȱ appearsȱ nonȬmonotonic.ȱ Inȱ Egypt,ȱ haveȱ moreȱ educatedȱ parentsȱ isȱ
associatedȱ withȱ higherȱ scoresȱ upȱ toȱ parentsȱ withȱ postȬsecondaryȱ (butȱ preȬ
University)ȱ educationȱ butȱ theȱ effectȱ ofȱmoreȱ educationȱ becomesȱnegativeȱ beyondȱ
thisȱ(although,ȱforȱfathers,ȱscoresȱareȱstillȱhigherȱcomparedȱtoȱnotȱhavingȱcompletedȱ
primaryȱ education).ȱTheȱ lowerȱ impactȱofȱparentsȱwithȱuniversityȱorȱpostgraduateȱ
educationȱmayȱbeȱbecauseȱbothȱparentsȱareȱworkingȱsoȱ thereȱ isȱ lessȱhomeȱsupportȱ
forȱ study,ȱ orȱ itȱ couldȱ beȱ thatȱ theȱ mostȱ educatedȱ parentsȱ haveȱ relativelyȱ lowerȱ
aspirationsȱ forȱ theirȱ childrenȱ comparedȱ toȱ preȬUniversityȱ educatedȱ parentsȱ (whoȱ
wantȱtheirȱchildrenȱtoȱhaveȱaȱbetterȱeducationȱthanȱtheyȱhadȱthemselves).ȱȱ
 
Fathersȱeducationȱappearsȱmoreȱ importantȱthanȱmothersȱforȱstudentȱperformanceȱ
inȱ Egypt.ȱ Levelsȱ ofȱ educationȱ attainedȱ indicateȱ aȱ largerȱ influenceȱ ofȱ fathersȱ
educationȱ thanȱmothersȱ onȱ studentȱ testȱ scoresȱ asȱwellȱ asȱ aȱ positiveȱ effectȱ atȱ allȱ
levelsȱ comparedȱ toȱnegativeȱ coefficientsȱ forȱmothersȱhighestȱandȱ lowestȱ levelsȱofȱ
education.ȱ
Studentȱachievementȱ inȱscienceȱ isȱbetterȱ thanȱmaths:ȱaverageȱscoresȱ inȱscienceȱareȱ
higherȱbyȱ18ȱpoints.ȱ ȱTheȱcoefficientsȱestimatesȱ fromȱ theȱregressionȱ forȱ theȱscienceȱ
testȱscoresȱareȱsimilarȱtoȱtheȱmathsȱestimatesȱwithȱrespectȱtoȱparentsȱeducationȱandȱ
booksȱatȱstudentsȱhome.ȱȱȱ
ParentsȱeducationȱfollowsȱtheȱsameȱnonȬmonotonicȱpatternȱofȱimpactȱasȱforȱMaths.ȱ
AȱstudentȱwhoseȱmotherȱcompletedȱsecondaryȱorȱpostȬsecondaryȱeducationȱ(butȱnotȱ
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university)ȱperformsȱbetterȱcomparedȱtoȱstudentsȱwhoseȱmotherȱdidȱnotȱfinishȱherȱ
primaryȱ education,ȱ byȱ 17ȱ andȱ 18ȱ pointsȱ respectively.ȱ Fathersȱ educationȱ hasȱ anȱ
increasingȱ impactȱonȱ ȱperformanceȱ inȱscience:ȱcompletingȱmiddleȱschoolȱ increasesȱ
testȱ scoresȱ byȱ 12ȱ pointsȱ comparedȱ toȱ aȱ fatherȱ withȱ noȱ education,ȱ completingȱ
secondaryȱschoolȱimprovesȱtestȱscoresȱbyȱ22ȱpoints,ȱandȱcompletingȱpostȱsecondaryȱ
(twoȱ years)ȱ addsȱ 34ȱ points.ȱ Parentsȱ withȱ universityȱ degreeȱ orȱ higherȱ haveȱ noȱ
significantȱimpactȱonȱtheirȱchildrensȱperformanceȱinȱscience.ȱȱȱ
3.5.1.2 Homeȱpossessionsȱandȱbooksȱatȱhome:ȱSocioȬEconomicȱStatusȱ(SES)ȱ
Theȱ thirdȱ indicatorȱofȱ familyȱbackgroundȱ isȱ theȱnumberȱofȱbooksȱ inȱ theȱ studentsȱ
home.ȱ Onlyȱ havingȱ oneȱ bookcaseȱ madeȱ aȱ significantȱ difference,ȱ increasingȱ testȱ
scoresȱbyȱ11ȱpointsȱforȱmathsȱandȱ12ȱpointsȱforȱscienceȱcomparedȱtoȱstudentsȱfromȱ
homesȱwithȱnoȱorȱfewȱbooks.ȱItȱisȱsurprisingȱthatȱhavingȱtwoȱbookcasesȱorȱmoreȱwasȱ
notȱsignificant.ȱOneȱpossibleȱexplanationȱ isȱ thatȱ thoseȱstudentsȱwhoȱansweredȱ twoȱ
bookcasesȱorȱmoreȱareȱmisreportingȱ (bookcasesȱcouldȱbeȱofȱdifferentȱsizesȱorȱ theyȱ
mayȱbeȱ includingȱmagazinesȱandȱnewspapers,ȱthoughȱ theȱquestionnaireȱ toldȱ themȱ
notȱ toȱ countȱ them).ȱ Anotherȱ explanationȱ supportsȱ theȱ conjectureȱ forȱ parentalȱ
educationȱifȱhighlyȱeducatedȱparentsȱhaveȱmoreȱbooksȱatȱhomeȱbutȱgiveȱlessȱsupportȱ
toȱtheirȱchildrenȱinȱstudy.ȱȱ
Theȱhomeȱpossessionsȱ indexȱ (aȱproxyȱ forȱ theȱSESȱofȱ theȱ family)ȱ suggestsȱ thatȱ theȱ
impactȱofȱfamilyȱSESȱonȱstudentsȱeducationalȱachievementsȱisȱlargeȱandȱsignificant:ȱ
aȱhighȱ levelȱofȱSESȱ increasesȱ testȱscoresȱbyȱ35ȱandȱ36ȱpointsȱ forȱmathȱandȱscienceȱ
respectivelyȱ andȱmediumȱ levelsȱ byȱ 19ȱ andȱ 18ȱ pointsȱ comparedȱ toȱ theȱ referenceȱ
groupȱofȱlowȱSES.ȱTheȱeffectȱofȱhighȱSESȱisȱdoubleȱtheȱeffectȱofȱmediumȱlevelȱSES.ȱȱȱ
Privateȱtutoring,ȱorȱshadowȱeducation,ȱisȱprevalentȱinȱEgyptȱandȱisȱlikelyȱtoȱbeȱoneȱ
mechanismȱbyȱwhichȱSESȱinfluencesȱachievement.ȱTheȱtutoringȱmarketȱincludesȱallȱ
typesȱofȱschoolsȱandȱstudentsȱatȱdifferentȱstagesȱofȱeducationȱdependȱonȱdifferentȱ
typesȱ ofȱ tutoring.ȱ Theȱmostȱ focusedȱ concentrationȱ isȱ onȱ theȱ ninthȱ gradeȱ andȱ theȱ
secondaryȱstageȱexitȱexams.ȱAlthough,ȱprivateȱtutoringȱisȱprohibitedȱbyȱlaw;ȱthisȱisȱ
notȱ enforcedȱ andȱ henceȱ ignoredȱ (Hartmannȱ 2008).ȱ ȱ Theȱ ninthȱ gradeȱ examsȱ
determineȱwhetherȱ theȱ studentȱwillȱ beȱ qualifiedȱ toȱ goȱ toȱ aȱ prestigiousȱ generalȱ
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secondaryȱ whichȱ willȱ leadȱ toȱ university,ȱ andȱ theȱ secondaryȱ stageȱ exitȱ examsȱ
determineȱwhichȱcollegesȱmayȱadmitȱaȱstudent.ȱAllȱgradesȱwithȱyearlyȱexitȱexamsȱ
createȱpressureȱonȱfamiliesȱforȱprivateȱtutoring.ȱȱȱȱȱ
3.5.1.3 Nationalityȱandȱhomeȱspokenȱlanguageȱ
Nativeȱ studentsȱperformȱbetterȱ thanȱnonȬnativesȱ forȱmathsȱandȱ scienceȱ (theȱeffectȱ
magnitudeȱ isȱ slightlyȱ lessȱ forȱ science).ȱ Studentsȱ ofȱ Egyptianȱ parentsȱ performȱ
significantlyȱ betterȱ thanȱ studentsȱ withȱ oneȱ orȱ bothȱ parentsȱ beingȱ foreign.ȱ Theȱ
dummyȱvariableȱforȱnationalityȱhasȱtheȱlargestȱeffectȱonȱstudentȱtestȱscoresȱofȱallȱtheȱ
significantȱexplanatoryȱvariablesȱȬȱaȱ49ȱandȱ47ȱpointȱtestȱscoreȱincreaseȱinȱmathsȱandȱ
scienceȱrespectively.ȱThisȱisȱinȱlineȱwithȱfindingsȱfromȱWoessmannȱ(2004)ȱonȱEuropeȱ
andȱtheȱUS.ȱȱȱ
Oneȱsurprisingȱresultȱisȱthatȱstudentsȱwhoȱalwaysȱspeakȱtheȱtestȱlanguageȱatȱhomeȱ
performȱsignificantlyȱlessȱwellȱthanȱthoseȱwhoȱspeakȱanotherȱlanguage.ȱTheȱresultsȱ
suggestȱ18ȱandȱ17ȱpointȱincreasesȱifȱtheȱlanguageȱspokenȱatȱhomeȱisȱnotȱalwaysȱtheȱ
testȱ languageȱ forȱmathsȱandȱscienceȱ respectively.ȱOutȱofȱ theȱstudentsȱwhoȱalwaysȱ
speakȱ theȱ testȱ languageȱ atȱhomeȱ (61%ȱofȱTIMSSȱ sample),ȱ88.7%ȱofȱ themȱ tookȱ theȱ
Arabicȱ testȱandȱonlyȱ11.3%ȱ tookȱ theȱEnglishȱversionȱofȱscienceȱ test.ȱHoweverȱbothȱ
Englishȱ andȱ Arabicȱ testȱ takersȱ exhibitȱ theȱ counterintuitiveȱ resultȱ thatȱ alwaysȱ
speakingȱtheȱtestȱlanguageȱisȱassociatedȱwithȱlowerȱperformance.ȱȱȱȱ
Tableȱ 3.5:ȱTestȱlanguageȱfrequentlyȱspokenȱatȱhomeȱandȱstudentsȱachievementȱ
Home spoken lang. Language of testing N  % total Maths Science 
    Mean  se Std.dev Mean  se Std.dev 
Always Arabic 3551 54.77 382.96 (4.06) 96.11 401.55 (3.96) 95.31 
4003 (61.75) English 452 6.97 467.4 (10.07) 84.81 456.19 (12.46) 86.64 
Almost always Arabic 797 12.29 415.29 (5.02) 104.59 431.35 (5.45) 104.64 
1129 (17.41) English 332 5.12 490.45 (5.82) 71.88 484.25 (7.4) 74.99 
Sometimes Arabic 861 13.28 398.39 (6.53) 99.83 417.93 (6.21) 101.37 
1048 (16.17) English 187 2.88 492.64 (9.01) 72.11 476.44 (6.1) 73.08 
Never Arabic 160 2.47 370.38 (13.06) 101.31 392.71 (13.29) 101.47 
303 (4.67) English 143 2.21 488.57 (12.86) 87.1 468.01 (15.23) 87.8 
ȱ
Descriptiveȱ statisticsȱ (Tableȱ  3.5)ȱ showȱ thatȱ studentsȱ whoȱ tookȱ theȱ Englishȱ testȱ
performȱbetterȱatȱallȱlevelsȱofȱregularityȱofȱspeakingȱtheȱlanguageȱatȱhome.ȱStudentsȱ
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whoȱ speakȱotherȱ languagesȱatȱhomeȱbesideȱ theȱ testȱ languageȱperformȱbetterȱ thanȱ
studentsȱwhoȱeitherȱalwaysȱorȱneverȱspeakȱtheȱtestȱlanguageȱatȱhome.ȱReȬestimatingȱ
usingȱaȱdifferentȱdefaultȱcategoryȱtestȱlanguageȱshowsȱthatȱstudentsȱwhoȱspeakȱtheȱ
languageȱ ofȱ testingȱ eitherȱ Ȉalmostȱ alwaysȈ,ȱ ȈsometimesȈȱ orȱ ȈneverȈȱ performȱ
statisticallyȱ significantlyȱ betterȱ byȱ 22ȱ pointsȱ ofȱ testȱ scoresȱ inȱmathsȱ higherȱ thanȱ
studentsȱwhoȱȈalwaysȈȱspeakȱtheȱtestȱlanguageȱatȱhome.ȱAsȱnativesȱperformȱbetterȱ
thisȱ suggestȱ eitherȱ poorȱ performingȱ nonȬEgyptianȱ Arabsȱ orȱ betterȱ performingȱ
EgyptiansȱinȱmultiȬlingualȱhouseholds.ȱȱ
3.5.1.4 GenderȱDifferencesȱ
Theȱgenderȱgapȱinȱgeneralȱisȱweaklyȱsignificantȱ(10%)ȱexceptȱforȱscienceȱwhereȱgirlsȱ
outperformȱboysȱbyȱ13ȱpointsȱ(statisticallyȱsignificantȱatȱtheȱ5%ȱlevel).ȱNevertheless,ȱ
girlsȱgenerallyȱperformȱbetterȱthanȱboysȱinȱbothȱTIMSSȱtestsȱ(seeȱfurtherȱanalysisȱinȱ
subsectionȱ  0).ȱThisȱ isȱonlyȱ trueȱ inȱ2007Ȭȱ thereȱwasȱnoȱsignificantȱdifferenceȱ inȱ2003ȱ
(TableȱAȬ 3.5).ȱ
3.5.1.5 TypeȱofȱcommunityȱandȱPovertyȱLevelsȱȱ
Neighbourhoodȱpovertyȱisȱrepresentedȱbyȱtheȱproportionȱofȱdisadvantagedȱstudentsȱ
inȱ theȱschool.ȱItȱ isȱnotȱstatisticallyȱsignificantlyȱrelatedȱ toȱstudentsȱperformanceȱ inȱ
maths.ȱHowever,ȱ itȱdoesȱhaveȱaȱsignificantȱnegativeȱ impactȱonȱscienceȱ testȱscores.ȱȱ
Studentsȱ whoȱ goȱ toȱ aȱ schoolȱ withȱ moreȱ thanȱ 50%ȱ ofȱ studentsȱ disadvantagedȱ
performȱworseȱbyȱ12ȱpointsȱinȱscienceȱtestȱscoresȱthanȱstudentsȱwhoȱattendȱschoolsȱ
withȱlessȱthanȱ50%ȱofȱstudentsȱdisadvantaged.ȱȱ
Weȱuseȱtheȱtypeȱofȱcommunityȱasȱaȱproxyȱforȱtheȱurbanȱorȱruralȱnatureȱofȱtheȱschoolȱ
location.ȱ Urbanȱ communityȱ hasȱ positiveȱ andȱ significantȱ effectȱ onlyȱ onȱ scienceȱ
achievementsȱ atȱ 10%ȱ significanceȱ level:ȱ citiesȱ andȱbiggerȱ communitiesȱhaveȱmoreȱ
associationȱwithȱ achievementsȱ inȱ scienceȱ thanȱ ruralȱ orȱ smallȱ communities.ȱOtherȱ
divisionsȱofȱtypeȱofȱcommunityȱhaveȱnoȱsignificantȱeffect.ȱȱ
3.5.1.6 Computerȱusageȱandȱgameȱconsolesȱ
Theȱavailabilityȱofȱhomeȱ computersȱandȱvideoȱgameȱ consolesȱ likeȱPlayStationsȱorȱ
similarȱgames,ȱrepresentȱaȱmajorȱ innovationȱ inȱ theȱEgyptianȱ lifeȱstyle,ȱcultureȱandȱ
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traditions.ȱ Surprisingly,ȱ studentsȱwhoȱ useȱ aȱ computerȱ atȱ homeȱ and/orȱ atȱ schoolȱ
performȱsignificantlyȱworseȱ thanȱ thoseȱwhoȱdoȱnotȱuseȱcomputerȱatȱallȱ (22ȱpointsȱ
lessȱ forȱmaths).ȱTheȱ impactȱofȱgamesȱ consolesȱ isȱ similar,ȱpresumablyȱprovidingȱaȱ
distractionȱtoȱstudents.ȱȱȱȱȱȱ
Theȱ effectȱ ofȱ usingȱ computersȱ onȱ testȱ scoresȱ isȱ muchȱ worseȱ forȱ science.ȱ Usingȱ
computerȱatȱbothȱplacesȱreducesȱstudentȱ testȱscoresȱbyȱ32ȱpoint;ȱusingȱaȱcomputerȱ
eitherȱatȱhomeȱorȱatȱschoolȱreducesȱtestȱscoresȱbyȱ26ȱpoint.ȱHavingȱgamesȱconsolesȱ
reducesȱ studentȱ testȱ scoresȱ byȱ 15ȱ points.ȱ Includingȱ aȱ moreȱ disaggregationȱ
categorizationȱ ofȱ computerȱ usageȱ doesȱ notȱ changeȱ theȱ findingsȱ ofȱ theȱ chosenȱ
categoriesȱ(AppendixȱAȬ5,ȱTableȱAȬ 3.12).ȱȱ
3.5.2 TeacherȱcharacteristicsȱandȱSchoolȱbackgroundȱ
ȱWhileȱintuitionȱsuggestsȱthatȱteachersȱareȱextremelyȱimportantȱinȱaffectingȱstudentȱ
achievement,ȱ fewȱofȱ theirȱobservedȱ characteristicsȱ areȱ foundȱ toȱhaveȱ aȱ significantȱ
impact.ȱOnlyȱteacherȱexperience,ȱmeasuredȱbyȱyearsȱteachingȱandȱitsȱsquareȱtoȱtestȱ
forȱdecreasingȱreturnsȱtoȱexperience,ȱhasȱaȱstatisticallyȱsignificantȱimpact.ȱWhileȱtheȱ
twoȱformsȱareȱnotȱidenticallyȱsignificant,ȱtheyȱareȱjointlyȱdifferentȱfromȱzeroȱatȱ5%ȱofȱ
significance,ȱ andȱwhenȱ theȱ squaredȱ teacherȱ experienceȱ termȱ isȱ dropped,ȱ teacherȱ
experienceȱinȱyearsȱhasȱaȱsignificantȱpositiveȱeffectȱonȱtestȱscores.ȱȱ
Schoolȱ backgroundȱ andȱ resourceȱ endowmentȱ areȱmeasuredȱ byȱ anȱ indexȱ forȱ theȱ
availabilityȱofȱschoolȱresourcesȱandȱbyȱclassȱsize.ȱ ȱTheȱschoolȱresourcesȱavailabilityȱ
index18ȱhasȱnoȱeffectȱonȱperformance,ȱalthoughȱlowȱschoolȱresourcesȱareȱassociatedȱ
withȱ lowerȱ testȱ scoresȱ forȱ bothȱmathsȱ andȱ science.ȱClassȱ sizeȱ isȱ oneȱ ofȱ theȱmostȱ
importantȱ measuresȱ ofȱ schoolȱ endowmentȱ inȱ theȱ literatureȱ butȱ alsoȱ showsȱ noȱ
significantȱinfluenceȱonȱstudentȱperformance.ȱȱ
TIMSSȱ providesȱ theȱ actualȱ numberȱ ofȱ studentsȱ andȱ dummyȱ variablesȱ forȱ threeȱ
groupsȱofȱclassȱsize:ȱhighȱ(41ȱorȱmore),ȱmediumȱ(25ȱtoȱ40),ȱandȱ lowȱ(1ȱtoȱ24).ȱWithȱ
ȈhighȈȱasȱtheȱdefault,ȱneitherȱtheȱȈlowȈȱorȱȈmediumȈȱdummiesȱwereȱsignificant.ȱTheȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
18ȱTheȱ indexȱ isȱ composedȱusingȱ factorȱ analysisȱ techniqueȱ includingȱ fiveȱmajorȱ schoolȱvariablesȱ andȱ fiveȱ subjectȱ
specificȱ indicatorsȱ forȱbothȱMathȱandȱ scienceȱ (TIMSSȱTechnicalȱ report,ȱ2009).ȱDisaggregatingȱ theȱ indexȱ indicatesȱ
veryȱfewȱsignificantȱeffectsȱforȱsomeȱlevelsȱandȱsuffersȱfromȱmulticollinearity.ȱȱȱ
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WorldȱBankȱhasȱarguedȱ itȱ isȱonlyȱwhenȱclassȱsizesȱ reachȱ theȱ ȈlargeȈȱcategoryȱ thatȱ
theyȱstartȱtoȱimpedeȱperformance.ȱWeȱemployedȱbothȱvariablesȱalternativelyȱandȱtheȱ
resultsȱ doȱ notȱ change.ȱ However,ȱ includingȱ onlyȱ theȱ ȈlargeȈȱ dummyȱ (andȱ soȱ
combiningȱtheȱotherȱtwoȱasȱtheȱdefault)ȱrevealsȱnoȱsignificantȱeffectȱinȱEgypt.ȱȱTheseȱ
findingsȱ areȱ counterȬintuitiveȱbutȱnonethelessȱ inȱ lineȱwithȱmanyȱpreviousȱ studiesȱ
sinceȱtheȱColemanȱreportȱinȱ1966ȱ(Woessmann,ȱ2003,ȱ2004;ȱHanushek,ȱ2007).ȱȱ
Theȱ lastȱ remainingȱ findingȱ concernsȱ theȱ impactȱ ofȱ theȱ testȱ languageȱ usedȱ inȱ theȱ
TIMSSȱtest.ȱTheȱresultsȱdifferȱforȱmathsȱandȱscience:ȱtestingȱlanguageȱisȱinsignificantȱ
forȱ science,ȱbutȱ studentsȱwhoȱ takeȱ theȱmathsȱ testȱ inȱEnglishȱperformȱ significantlyȱ
betterȱ thanȱ thoseȱwhoȱ takeȱ theȱ testȱ inȱArabic.ȱ Thisȱ strikingȱ findingȱ isȱ subjectȱ toȱ
furtherȱinvestigationȱlater,ȱinȱsubsectionȱ 3.7.2.ȱ
3.5.2.1 ClassȱsizeȱendogeneityȱandȱInstrumentalȱVariablesȱ(IV)ȱ
Theȱ problemȱ inȱ estimatingȱ classȱ sizeȱ effectsȱ isȱ thatȱmanyȱ factorsȱmightȱ influenceȱ
suchȱ decisionȱwhichȱmightȱ affectȱ theȱ casualȱ relationshipȱ betweenȱ classȱ sizeȱ andȱ
studentȱperformance.ȱParentsȱand/orȱschoolȱcouldȱinfluenceȱtheȱplacementȱdecision.ȱ
Forȱexample,ȱparentsȱmightȱchooseȱlessȱcrowdedȱclassesȱforȱtheirȱchildrenȱbasedȱonȱ
theirȱ performance;ȱ andȱ teachersȱ andȱ schoolȱ principalsȱ mightȱ sortȱ studentȱ intoȱ
differentlyȱsizedȱclassesȱbasedȱonȱbehaviouralȱorȱacademicȱreasons.ȱThisȱmayȱbeȱbiasȱ
theȱestimatesȱofȱeducationȱproductionȱfunctionȱbyȱtheȱendogeneityȱofȱclassȱsizeȱwithȱ
respectȱtoȱstudentȱperformance.ȱȱ
Toȱsolveȱthisȱissue,ȱweȱneedȱtoȱidentifyȱclassȱsizeȱeffectȱthatȱreliesȱonlyȱonȱexogenousȱ
variationȱ inȱ classȱ size.ȱ Theȱ schoolȱ fixedȱ effectsȱ eliminatesȱ theȱ effectsȱ ofȱ betweenȱ
schoolȱ sorting.ȱHowever,ȱ theȱwithinȱ schoolȱ sortingȱmayȱ stillȱ affectȱ ourȱ estimates.ȱ
Therefore,ȱ instrumentalȱ variablesȱ (IV)ȱ approachȱ neededȱ toȱ eliminateȱ theȱ
endogenousȱbiasedȱeffectȱofȱclassȱsizeȱandȱmakeȱsureȱthatȱtheȱestimatesȱisȱbasedȱonȱ
theȱexogenousȱpartȱofȱtheȱeffect.ȱ
Theȱ validȱ instrumentalȱ variableȱ shouldȱ beȱ highlyȱ correlatedȱ withȱ theȱ classȱ sizeȱ
measureȱvariableȱandȱuncorrelatedȱwithȱ testȱscores.ȱ ȱWoessmannȱandȱWestȱ (2006)ȱ
instrumentedȱtheȱclassȱsizeȱeffectȱusingȱTIMSSȱdataȱbyȱtheȱaverageȱclassȱsizeȱatȱtheȱ
gradeȱ level.ȱ Akerhielmȱ (1995)ȱ usedȱ theȱ averageȱ classȱ sizeȱ andȱ theȱ eighthȱ gradeȱ
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enrolmentȱ inȱ theȱ schoolȱ asȱ instrumentsȱ forȱ theȱ actualȱ classȱ size.ȱ Akerhielmȱ
constructedȱ theȱvariableȱbyȱ takingȱ theȱaverageȱclassȱsizeȱofȱallȱ theȱstudentsȱ inȱ theȱ
schoolȱinȱaȱgivenȱsubjectȱthatȱrespondedȱtoȱtheȱNELSȱsurvey.ȱBothȱstudiesȱclaimedȱ
thatȱtheȱtwoȱ instrumentsȱareȱvalidȱandȱareȱcorrelatedȱdirectlyȱwithȱtheȱactualȱclassȱ
sizeȱ andȱ areȱunrelatedȱ toȱ theȱ studentȱperformance.ȱNonetheless,ȱWoessmannȱandȱ
Westȱ criticizedȱ theȱusageȱofȱgradeȱenrolmentȱ inȱ theȱ schoolȱasȱ itȱmightȱbeȱdirectlyȱ
influenceȱtestȱscoresȱawayȱfromȱclassȱsize.ȱȱ
Inȱourȱcase,ȱTIMSSȱdataȱprovideȱ theȱ twoȱvariables.ȱFromȱ theȱschoolȱquestionnaire,ȱ
theȱ schoolȱ principalȱ answeredȱ aȱ questionȱ onȱ theȱ averageȱ classȱ sizeȱ ofȱ theȱ eighthȱ
gradeȱandȱreportedȱ theȱ totalȱnumberȱofȱstudentsȱatȱ theȱeighthȱgrade.ȱ(Altinokȱandȱ
Kingdonȱ2012)ȱsuggestedȱusingȱ theȱdifferencesȱbetweenȱ theȱ twoȱsubjectsȱclassȱsizeȱ
asȱ anȱ instrument,ȱ unfortunatelyȱ thisȱ isȱ invalidȱ inȱ theȱ caseȱ ofȱ Egyptȱ asȱ studentsȱ
placedȱinȱtheȱsameȱclassȱroomȱforȱallȱsubjects.ȱȱ
SinceȱTIMSSȱchoosesȱoneȱclassȱ fromȱeachȱschoolȱ itȱ isȱnotȱpossibleȱ toȱ runȱ theȱ fixedȱ
effectȱinstrumentalȱvariableȱapproachȱorȱusingȱpupilȱteacherȱratioȱasȱanȱinstrumentȱ
forȱclassȱsize.ȱSo,ȱweȱemployȱtheȱtwoȱinstrumentsȱtogetherȱandȱseparatelyȱinȱtheȱfirstȱ
instanceȱandȱ investigateȱ theȱvalidityȱusingȱ theȱproperȱ testsȱofȱunderȬidentificationȱ
test,ȱweakȱinstrumentȱorȱweakȱidentificationȱtestȱandȱoverȬidentificationȱtest.ȱȱ
TheȱestimatesȱofȱclassȱsizeȱIVȱuseȱtheȱfiveȱplausibleȱvaluesȱofȱmathsȱandȱscienceȱtestȱ
scoresȱandȱ jackknifeȱ standardȱerrorsȱ toȱdealȱwithȱ clustering.ȱTheȱ twoȱ instrumentsȱ
showȱ significantȱ effectȱ onȱ actualȱ classȱ sizeȱ inȱ theȱ firstȱ stageȱ whichȱ suggestsȱ aȱ
relevanceȱofȱtheȱselectedȱinstruments.ȱTheȱunderȬidentificationȱtestȱisȱanȱLMȱtestȱofȱ
whetherȱtheȱequationȱisȱidentified,ȱi.e.,ȱthatȱtheȱexcludedȱinstrumentsȱareȱȈrelevantȈ,ȱ
meaningȱ correlatedȱwithȱ theȱ endogenousȱ regressor,ȱ i.e.ȱ actualȱ classȱ size.ȱTheȱ testȱ
resultsȱ (Tableȱ  3.7)ȱshowȱ thatȱweȱrejectȱ theȱnullȱofȱunderȬidentificationȱ inȱ favourȱofȱ
identifiedȱ model.ȱ Theȱ weakȱ instrumentȱ ȈWeakȱ identificationȈȱ arisesȱ whenȱ theȱ
chosenȱ instrumentsȱ areȱ correlatedȱwithȱ theȱ endogenousȱ regressorȱ (classȱ size),ȱbutȱ
onlyȱweakly.ȱȱ
ȱ
ȱ
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Tableȱ  3.6:ȱEstimatesȱ ofȱ Family,ȱSchoolȱBackgroundȱ onȱMathsȱ andȱScienceȱPerformanceȱ
usingȱclassȱsizeȱInstrumentalȱVariablesȱ(IV)ȱ
Dependant variable : 
students  test scores  (the 
mean of 5 plausible values)       
Maths 
 
N=6582    R2  .2422 
Maths 
Class Size (IV) 
N=6221       R2 .2366 
Science 
 
N=6582     R2  .2197 
Science 
Class Size (IV) 
N=6123     R2  .2181 
Family and student background  
Mother education level b Se b Se b Se b se 
   Elementary/middle school -2.91 (5.09) -2.79 (5.20) -1.27 (4.87) -1.98 (4.91) 
   Secondary school 15.04** (6.15) 15.65** (6.33) 16.65*** (5.40) 17.39*** (5.72) 
   2 years of post-secondary 
school 
17.38*** (6.69) 18.10*** (6.87) 17.34** (7.07) 17.16** (7.43) 
   University degree or higher -6.46 (6.84) -5.62 (7.17) -9.81 (6.59) -11.26* (6.83) 
   No or not finished 
elementary(omitted) 
        
Father education level         
   Elementary/middle school 13.72** (6.56) 13.25** (6.72) 12.03** (5.31) 11.32* (5.81) 
   Secondary school 26.31*** (5.97) 25.61*** (6.11) 21.85*** (5.69) 21.43*** (5.85) 
   2 years of post-secondary 
school 
34.97*** (5.40) 34.41*** (5.41) 33.81*** (6.60) 33.62*** (6.66) 
   University degree or higher 10.51 (6.61) 9.51 (6.68) 6.05 (6.68) 5.83 (6.86) 
  Never or not finished   elementary(omitted)       
Number of books at your home        
   One bookcase 11.28*** (4.28) 11.35** (4.40) 12.19** (4.81) 13.09** (5.08) 
   Two bookcases or more 1.16 (6.27) 1.70 (6.39) -0.83 (6.79) 0.79 (6.96) 
   No or few books(omitted)         
Both parents Egyptian=1 49.20*** (5.15) 48.95*** (5.36) 47.29*** (5.23) 47.18*** (5.33) 
Home possession index         
   High 34.30*** (4.36) 34.34*** (4.54) 35.63*** (5.93) 35.36*** (6.17) 
   Medium 18.45*** (3.50) 19.15*** (3.72) 18.46*** (4.20) 19.00*** (4.36) 
Student gender (male =1) -9.76* (5.59) -8.08 (5.67) -16.07*** (5.51) -15.39*** (5.69) 
Testing Lang. spoken at 
home (always=1) 
-18.12*** (3.74) -18.48*** (3.93) -14.17 (12.10) -16.56*** (4.38) 
Type of community    (more 
than 50000 people = 1) 
10.27 (6.54) 9.27 (6.79) 13.27* (7.21) 12.39* (7.51) 
   Less than 50000 people (omitted)        
Computer use          
   Both at home and school -22.16*** (4.99) -21.19*** (5.13) -31.84*** (6.55) -30.29*** (6.79) 
   Either home or school -22.14*** (4.28) -21.47*** (4.47) -25.94*** (4.48) -24.85*** (4.70) 
   Other places or none 
(omitted) 
        
PlayStation or similar games 
yes = 1 
-19.69*** (3.09) -20.19*** (3.21) -14.68*** (3.18) -14.09*** (3.34) 
Teacher characteristics and school resources
Test language (Arabic=1) -40.76*** (12.09) -40.61*** (13.33) -17.00*** (4.16) -18.68 (12.50) 
Teacher gender ( male = 1) -0.27 (7.62) -0.18 (7.74) -2.40 (6.37) -0.78 (6.58) 
Teacher  years of experience 1.06*** (0.39) 1.10*** (0.39) -0.17 (0.51) -0.23 (0.54) 
Teaching certificate    7.95 (9.48) 8.89 (10.09) 1.04 (7.40) 2.45 (7.57) 
Availability of school resources for instruction 
   Medium -2.31 (7.73) -2.26 (7.72) -0.21 (8.87) 0.51 (9.58) 
   Low -16.77 (13.91) -21.38 (16.11) -14.53 (17.98) -24.49 (23.51) 
Teacher  formal education completed         
   University -4.54 (22.71) -6.31 (23.81) -13.12 (15.99) -14.28 (16.20) 
   Postgraduate studies -14.08 (24.41) -13.13 (25.87) -22.35 (21.75) -25.42 (21.40) 
   Not university (omitted)         
Percentage of  disadvantaged 
std (more than 50%=1) 
-6.67 (6.18) -6.89 (6.38) -11.07* (5.80) -12.94** (6.43) 
Class size   -0.51 (0.35) -0.26 (0.54) -0.38 (0.34) -0.31 (0.52) 
Constant 416.17*** (30.67) 406.88*** (37.72) 442.70*** (24.74) 443.79*** (28.62) 
Controls for missing 
included  Yes  Yes  Yes  Yes  
Sampling weights of TIMSS are used, Jackknife standard errors in parentheses, Significance levels: * p<0.10, ** p<0.05, *** 
p<0.01.  Note: Teacher experience square when included all coefficient are essentially the same except teacher experience is 
insignificant for maths. 
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Tableȱ 3.7:ȱClassȱsizeȱ(IV)ȱidentificationȱtestsȱ
Testȱ Maths Science
ȱ statisticȱ pȬvalueȱ statisticȱ pȬvalueȱ
1)ȱUnderidentificationȱtestȱ(KleibergenȬPaapȱrkȱLMȱstatistic)ȱ 2095.757ȱ 0.0000ȱ 2080.747ȱ 0.0000ȱ
2)ȱWeakȱidentificationȱtestȱ(CraggȬDonaldȱWaldȱFȱstatistic) 3763.350 ȱ 3608.959ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(KleibergenȬPaapȱrkȱWaldȱFȱstatistic)ȱ 3218.623 ȱ 2561.549ȱ ȱ
StockȬYogoȱweakȱIDȱtestȱcriticalȱvalues:ȱȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ10%ȱmaximalȱIVȱsizeȱ19.93ȱ
ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ15%ȱmaximalȱIVȱsizeȱ11.59ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ20%ȱmaximalȱIVȱsizeȱ8.75ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ25%ȱmaximalȱIVȱsizeȱ7.25ȱ ȱ ȱ ȱ ȱ
3)ȱHansenȱJȱstatisticȱ(overȬidentificationȱtest ofȱallȱinstruments) 1.456ȱ 0.2276ȱ 0.728ȱ 0.3934ȱ
ȱ
Aȱ weakȱ instrumentȱ willȱ performȱ poorlyȱ inȱ estimations.ȱ Theȱ tȬstatsȱ ofȱ theȱ
instrumentsȱestimatesȱofȱ theȱ firstȱsageȱ indicateȱhighlyȱsignificantȱcorrelations.ȱTheȱ
testȱFȬstatisticsȱ isȱgreaterȱthanȱtheȱreportedȱcriticalȱvalueȱatȱ10%ȱsuggestingȱaȱgoodȱ
instrument.ȱTheȱ overȬidentificationȱ testȱ failsȱ toȱ rejectȱ theȱnullȱhypothesisȱ ofȱ validȱ
instruments.ȱAsȱ shownȱ theȱ estimatesȱ ofȱ IVȬclassȱ sizeȱ indicateȱ noȱ differentȱ effectȱ
thoughȱweȱwereȱnotȱableȱtoȱcontrolȱforȱbetweenȱschoolȱsortingȱbiases.ȱȱ
3.6 Furtherȱanalysisȱusingȱinteractionsȱ
Toȱelaborateȱonȱtheȱmainȱfindings,ȱaȱseriesȱofȱinteractionȱtermsȱwereȱusedȱtoȱexploreȱ
threeȱissues:ȱgenderȱdifferences,ȱhomeȱspokenȱlanguage,ȱandȱparentsȱeducationȱandȱ
howȱtheyȱvaryȱwithȱrespectȱtoȱotherȱinfluentialȱfactors.ȱTableȱ 3.8ȱreportsȱsignificantȱ
resultsȱforȱgenderȱinteractionsȱ(fullȱdetailsȱinȱAppendixȱAȬ5).ȱ
Tableȱ  3.8:ȱ Family,ȱ Schoolȱ Backgroundȱ andȱ Performanceȱ differencesȱ betweenȱ boysȱ andȱ
girlsȱ
DV: Test scores Maths                 n (6582)         R2 .243 Science                n (6582)         R2 .243 
 Variables  B se Interaction for a boy b se 
Interaction for a 
boy 
Elementary/middle school 
mother 
13.92*ȱ (7.85)ȱ Ȭ18.19**ȱ (8.57)ȱ 13.39*ȱ (7.68)ȱ Ȭ18.02**ȱ (8.38)ȱ
Both parents Egyptian=1 39.87***ȱ (7.35)ȱ 16.35**ȱ (8.17)ȱ 39.18***ȱ (7.65)ȱ 16.20**ȱ (8.08)ȱ
Test Language spoken at 
home (always=1) 
Ȭ26.52***ȱ (4.67)ȱ 16.38**ȱ (6.84)ȱ Ȭ28.61***ȱ (5.17)ȱ 20.30***ȱ (7.20)ȱ
PlayStation or similar games 
yes = 1 
Ȭ13.99***ȱ (4.79)ȱ Ȭ10.69*ȱ (6.49)ȱ Ȭ13.38**ȱ (5.24)ȱ Ȭ10.56ȱ (6.97)ȱ
Test language (Arabic=1) Ȭ39.88*ȱ (23.29)ȱ Ȭ10.60ȱ (26.46)ȱ Ȭ35.12**ȱ (17.19)ȱ Ȭ15.01ȱ (20.02)ȱ
Medium school resources 10.56ȱ (9.82)ȱ Ȭ22.27**ȱ (10.87)ȱ 12.24ȱ (10.44)ȱ Ȭ25.63**ȱ (11.91)ȱ
Teacher education        
University degree 
Ȭ0.47ȱ (20.23)ȱ Ȭ13.00ȱ (20.84)ȱ Ȭ34.46**ȱ (14.02)ȱ 39.99*ȱ (20.68)ȱ
Teacher postgraduate  Ȭ22.14ȱ (24.71)ȱ 10.02ȱ (26.62)ȱ Ȭ59.91***ȱ (16.32)ȱ 75.79***ȱ (28.76)ȱ
 %  disadvantaged students 
(>50%=1) 
Ȭ17.71**ȱ (8.71)ȱ 19.42*ȱ (10.74)ȱ Ȭ18.35**ȱ (8.96)ȱ 17.99ȱ (11.94)ȱ
ȱNote:ȱJackknifeȱStandardȱerrorsȱinȱparenthesisȱ&ȱ(***ȱp<0.01,ȱ**ȱp<0.05,ȱ*ȱp<0.1)ȱ
ȱ
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3.6.1 Genderȱinteractionsȱ
Toȱelaborateȱonȱgenderȱdifferencesȱ inȱstudentȱachievement,ȱaȱdummyȱvariableȱ forȱ
beingȱaȱboyȱwasȱ interactedȱwithȱeachȱofȱ theȱotherȱexplanatoryȱvariablesȱ (TableȱAȬ
 3.13).ȱWhereȱ genderȱ interactionsȱ areȱ significant,ȱ thisȱ impliesȱ thereȱ areȱ significantȱ
differencesȱbetweenȱtheȱeffectsȱofȱassociatedȱexplanatoryȱvariablesȱonȱboysȱandȱgirlsȱ
(i.e.ȱifȱtheȱsampleȱwereȱsplitȱbyȱsex,ȱtheȱcoefficientsȱwouldȱbeȱsignificantlyȱdifferent).ȱ
Genderȱdifferencesȱbetweenȱcoefficientsȱareȱsignificantȱatȱtheȱ5%ȱ levelȱforȱmotherȇsȱ
education,ȱparentsȇȱnationality,ȱhomeȱspokenȱlanguageȱandȱschoolȱresourcesȱ(gameȱ
consolesȱandȱtheȱproportionȱofȱdisadvantagedȱstudentsȱinȱtheȱschoolȱareȱsignificantȱ
atȱ theȱ10%ȱ level).ȱGirlsȱ tendȱ toȱdoȱbetterȱ ifȱmaternalȱeducationȱ isȱatȱelementaryȱorȱ
middleȱ levels,ȱwhereasȱboysȱdoȱbetterȱ ifȱbothȱparentsȱareȱEgyptian.ȱThisȱ suggestsȱ
someȱpreferenceȱ towardȱboysȱ fromȱEgyptianȱparents.ȱGirlsȱwhoȱalwaysȱspeakȱ theȱ
testȱ languageȱ (typicallyȱArabic)ȱatȱhomeȱperformȱ lessȱwellȱbyȱ26ȱpointsȱ thanȱotherȱ
girls,ȱbutȱtheȱcorrespondingȱeffectȱonȱboysȱisȱless,ȱreducingȱtestȱscoresȱbyȱ10ȱpoints.ȱ
Interactingȱ testȱ languageȱ andȱ homeȱ spokenȱ languageȱ conditionedȱ onȱ genderȱ
indicatesȱ noȱ significantȱ differenceȱ betweenȱ boysȱ andȱ girls.ȱHavingȱ videoȱ gamesȱ
consolesȱ hasȱ aȱ worseȱ effectȱ onȱ boysȱ thanȱ onȱ girls.ȱ Boysȱ thereforeȱ seemȱ moreȱ
vulnerableȱ toȱdistractionȱbyȱentertainmentȱgames,ȱpossiblyȱdueȱ toȱpeerȱeffectsȱandȱ
theȱgreaterȱfreedomȱgivenȱtoȱboysȱatȱhome.ȱ
Theȱ impactȱ ofȱ aȱ mediumȱ levelȱ ofȱ schoolȱ resourcesȱ forȱ mathsȱ instructionȱ isȱ
significantlyȱdifferent;ȱgirlsȱseemȱtoȱdoȱbetterȱwhenȱthereȱareȱmoreȱschoolȱresources.ȱ
Studentsȱ goȱ toȱ schoolsȱ nearȱ toȱwhereȱ theyȱ liveȱ ifȱ theyȱ cannotȱ affordȱ theȱ costȱ ofȱ
transportationȱ toȱgoȱ toȱaȱdifferentȱ school.ȱStudentsȱwhoȱgoȱ toȱaȱ schoolȱwhichȱhasȱ
moreȱ thanȱ 50%ȱ ofȱ itsȱ studentsȱ comingȱ fromȱ disadvantagedȱ familiesȱ performȱ
significantlyȱ differentȱ basedȱ onȱ theirȱ gender.ȱ Girlsȱ doȱ muchȱ worseȱ inȱ suchȱ
situations,ȱwithȱanȱ18ȱpointȱdecreaseȱinȱmathsȱtestȱscores,ȱceterisȱparibus.ȱThisȱresultȱ
mightȱreflectȱgenderȱbiasȱinȱpoorȱareasȱtowardȱboys.ȱ
Forȱ Science,ȱ fourȱ significantȱdifferencesȱ betweenȱ boysȱ andȱ girlsȱ emerged.ȱ First,ȱ aȱ
motherȱwhoȱ completedȱmiddleȱ schoolȱ hasȱ aȱ significantlyȱ largerȱ impactȱ onȱ girlsȱ
performanceȱ thanȱ onȱ boys.ȱ ȱMaternalȱ educationȱ atȱ theȱ lowestȱ levelȱ hasȱ aȱmoreȱ
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importantȱ roleȱ inȱ girlsȱ educationȱ thanȱ boysȱ comparedȱ toȱ theȱ highestȱ levelsȱ ofȱ
mothersȱeducation.ȱSecond,ȱparentsȱnationalityȱaffectsȱboysȱmoreȱ thanȱgirls:ȱbothȱ
parentsȱ ofȱ Egyptianȱ nationalityȱ correspondȱ toȱ 16ȱ pointsȱ inȱ favourȱ ofȱ boys.ȱ Thisȱ
mightȱsuggestȱaȱgenderȱbiasȱregardingȱhowȱmuchȱattentionȱEgyptianȱfamiliesȱgiveȱ
toȱboysȱ(scienceȱandȱmathȱseenȱasȱbasicsȱforȱstudyingȱmedicineȱandȱengineeringȱtheȱ
prestigiousȱ degrees).ȱ Third,ȱ alwaysȱ speakingȱ theȱ testȱ languageȱ atȱ homeȱ hasȱ aȱ
significantlyȱmoreȱnegativeȱeffectȱonȱgirlsȱthanȱonȱboys.ȱFourth,ȱtheȱindexȱofȱschoolȱ
resourcesȱ availabilityȱ hasȱ moreȱ effectȱ onȱ girls.ȱ Thisȱ indicatesȱ thatȱ moreȱ schoolȱ
resourcesȱ couldȱ playȱ aȱ compensatingȱ roleȱ forȱ theȱ lackȱ ofȱ homeȱ supportȱ forȱ girlsȱ
learningȱscience.ȱ
Theȱ teachersȇȱ levelȱ ofȱ formalȱ educationȱ hasȱ significantlyȱ differentȱ impactsȱ onȱ theȱ
achievementȱ ofȱ boysȱ andȱ girls.ȱ Teachersȱ withȱ postgraduateȱ educationȱ orȱ aȱ
universityȱdegreeȱareȱassociatedȱwithȱlowerȱgirlsȱperformanceȱbyȱ60ȱandȱ34ȱpointsȱ
respectivelyȱcomparedȱtoȱteachersȱwhoȱhaveȱnoȱuniversityȱeducation.ȱForȱboys,ȱtheȱ
correspondingȱ effectsȱ areȱ insignificant.ȱ ȱ Thereȱ isȱ noȱ clearȱ explanationȱ forȱ theȱ
negativeȱimpactȱofȱteachersȱeducationȱonȱgirlsȱperformanceȱorȱtheȱgapȱbetweenȱtheȱ
impactsȱonȱtheȱsexes.ȱTheȱlevelȱofȱeducationȱisȱsimilarȱforȱmaleȱandȱfemaleȱteachers.ȱ
Testingȱ forȱ teacherȱ genderȱ effectȱ onȱ boysȱ andȱ girlsȱ indicates;ȱ a)ȱ girlsȱ taughtȱ byȱ
male/femaleȱ teacherȱ keenȱ toȱ performȱ betterȱ thanȱ boysȱ taughtȱ byȱ male/femaleȱ
teacher,ȱb)ȱthereȱisȱnoȱsignificantȱeffectȱofȱteacherȱgenderȱonȱgirlsȱwhileȱboysȱtaughtȱ
byȱfemaleȱteacherȱdoȱworseȱthanȱthoseȱtaughtȱbyȱaȱmaleȱteacher.ȱWeȱhaveȱtoȱkeepȱinȱ
mindȱthatȱgirlsȱoutperformȱboysȱonȱaverageȱinȱmaths.ȱ
3.6.2 ParentsȇȱEducationȱandȱhighȱSESȱ
Parentsȱ educationsȱ nonȬmonotonicȱ impactȱ onȱ cognitiveȱ achievementȱ requiresȱ
furtherȱinvestigation.ȱSinceȱtheȱinformationȱonȱparentalȱeducationȱwasȱprovidedȱbyȱ
students,ȱoneȱpossibilityȱisȱthatȱitȱisȱreportingȱerrorȱwhichȱleadsȱtoȱtheȱapparentȱnonȬ
monotonicity.ȱAcademicallyȱweakerȱstudentsȱmayȱexaggerateȱtheȱeducationȱofȱtheirȱ
parentsȱ toȱmakeȱupȱ theirȱbadȱperformanceȱ andȱ thisȱ topȱ levelȱmayȱnotȱ allȱmeanȱ
university,ȱ leadingȱ toȱ aȱ downwardȱ biasȱ inȱ itsȱ estimatedȱ effect.ȱ However,ȱ theȱ
distributionȱofȱparentsȱlevelȱofȱeducationȱfromȱTIMSSȱisȱsimilarȱtoȱtheȱdistributionȱ
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ofȱpopulationȱeducationȱaccordingȱtoȱtheȱ2006ȱpopulationȱcensusȱinȱEgypt.ȱTheȱonlyȱ
exceptionȱ isȱ thatȱ censusȱ dataȱ showȱ aȱ lowerȱ percentageȱ withȱ postgraduateȱ orȱ
equivalentȱstudies.ȱȱȱȱ
Toȱinvestigateȱfurtherȱtheȱeffectȱofȱparentsȱeducationȱweȱinteractȱparentsȱeducationȱ
levelsȱwithȱtheȱstatusȱofȱhighȱhomeȱpossessionsȱindexȱ(toȱproxyȱhighȱSES).ȱHowever,ȱ
oneȱshouldȱbeȱcarefulȱhereȱinȱdrawingȱconclusionsȱgivenȱtheȱoverȬrepresentationȱofȱ
postgraduateȱ educationȱ inȱ TIMSS.ȱ Theȱ resultsȱ inȱ (Tableȱ AȬ 3.15)ȱ indicateȱ thatȱ aȱ
studentȱwhoseȱmotherȱhasȱaȱuniversityȱdegreeȱorȱhigherȱbutȱdoesȱnotȱhaveȱaȱhighȱ
levelȱ ofȱ homeȱ possessionsȱ performsȱ significantlyȱworseȱ thanȱ aȱmotherȱwithȱ highȱ
homeȱ possessions.ȱ Theȱ impactȱ onȱ performanceȱ differsȱ significantlyȱ forȱ homeȱ
possessionsȱandȱ theȱsizeȱofȱdifferenceȱ isȱ24.8ȱpointsȱofȱ testȱscores.ȱThisȱmeansȱ thatȱ
studentsȱwhoseȱmotherȱhasȱaȱuniversityȱdegreeȱorȱpostgraduateȱdegreeȱandȱhasȱaȱ
highȱlevelȱofȱhomeȱpossessionsȱperformȱbetterȱbyȱ12ȱpointsȱ(25ȱȬȱ13).ȱWeȱobserveȱtheȱ
sameȱpatternsȱforȱfathersȱeducation.ȱȱ
Beforeȱ drawingȱ aȱ generalȱ conclusionȱ letȱ usȱ lookȱ firstȱ atȱ theȱ resultsȱ fromȱ theȱ
interactionȱ termȱ ofȱ fathersȱ educationȱwithȱ highȱ homeȱ possessionȱ index.ȱ Fathersȱ
whoȱ completedȱ higherȱ levelȱ ofȱ educationȱ andȱ inȱ highȱ SESȱ affectȱ childrensȱ
performanceȱmoreȱthanȱthoseȱinȱlowȱSES.ȱThisȱresultȱisȱimpliedȱfromȱtheȱsignificantȱ
differenceȱ betweenȱ theȱ twoȱ cases.ȱ Thisȱ isȱ toȱ sayȱ thatȱ parentsȱ educationȱ atȱ theȱ
highestȱ levelȱ [university/PG]ȱ shouldȱ beȱ accompaniedȱ byȱ highȱ SESȱ toȱ increaseȱ
studentsȱperformance.ȱȱȱ
3.6.3 ParentsȇȱeducationȱeffectȱandȱParentalȱsupportȱ
Weȱuseȱmeasuresȱofȱparentalȱsupportȱasȱreportedȱbyȱ theȱstudentsȱmathsȱ teachers.ȱ
Weȱexcludedȱthisȱmeasureȱfromȱtheȱcoreȱestimatesȱbecauseȱofȱlikelyȱendogeneityȱbutȱ
exploreȱ itȱ hereȱ toȱ seeȱ ifȱ theȱ puzzlingȱ negativeȱ effectȱ ofȱ havingȱ highlyȱ educatedȱ
parentsȱ isȱ relatedȱ toȱ theirȱ lackȱ ofȱ supportȱ forȱ theirȱ childrenȇsȱ studies.ȱ Aȱ highȱ
parentalȱsupportȱincreasesȱstudentȱtestȱscoresȱonȱmathȱandȱscienceȱcolumnȱ(1)ȱTableȱ
AȬ 3.16.ȱHowever,ȱ theȱ inclusionȱofȱparentalȱ supportȱvariablesȱdoesȱnotȱ changeȱ theȱ
nonȬmonotonicȱ effectȱ ofȱ parentsȱ education.ȱ ȱ Theȱ parentsȱ levelȱ ofȱ supportȱ isȱ
differentȱ forȱdifferentȱ levelȱofȱ educationȱofȱparents.ȱTheȱ shareȱofȱhighȱ supportiveȱ
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parentsȱwhoȱgotȱ aȱpostȱ secondaryȱ educationȱbutȱnotȱ aȱuniversityȱdegreeȱ isȱmoreȱ
thanȱthoseȱwithȱuniversityȱdegree.ȱ
Columnȱ (2)ȱ inȱTableȱAȬ 3.16ȱ showsȱ theȱ interactionȱ estimatesȱ ofȱ fathersȱ educationȱ
withȱtheȱhighȱlevelȱofȱparentalȱsupport.ȱTheȱresultsȱindicateȱthatȱthereȱisȱsignificantȱ
differenceȱ forȱ theȱ highȱ levelȱ ofȱ parentalȱ supportȱ forȱ highlyȱ educatedȱ fatherȱ
comparedȱtoȱlowȱlevelȱofȱsupport.ȱTheȱdifferenceȱreachesȱ27ȱpointsȱforȱmathsȱandȱ20ȱ
pointȱ forȱ scienceȱ achievement.ȱ Aȱ motherȱ educationȱ interactionȱ indicatesȱ noȱ
significantȱ differenceȱ forȱ theȱ highlyȱ supportiveȱ parentsȱ atȱ anyȱ levelȱ ofȱmothersȱ
education.ȱ ȱThoseȱresults,ȱforȱparentsȱeducationȱ interactionȱwithȱparentalȱsupport,ȱ
indicateȱ thatȱ fathersȱ supportȱ isȱ moreȱ importantȱ forȱ betterȱ achievementȱ thanȱ
maternalȱ support.ȱ Inȱ societiesȱwhereȱ theȱmanȱhasȱ theȱmainȱearningȱ responsibilityȱ
betterȱeducatedȱfathersȱmayȱ investȱmoreȱ inȱtheirȱchildrensȱeducation.ȱThisȱtypeȱofȱ
monetaryȱsupportȱcouldȱbeȱdirectlyȱrelatedȱtoȱtheȱphenomenonȱofȱprivateȱtutoring.ȱ
Theȱinterpretationȱofȱparentalȱsupportȱhereȱtakesȱtheȱformȱofȱtheȱabilityȱtoȱaffordȱtheȱ
alternativeȱ formȱ ofȱ educationȱ orȱwhatȱ isȱ calledȱ theȱ shadowȱ education.ȱ ȱ ȱ ȱ Similarȱ
resultsȱapplyȱtoȱscienceȱscoresȱcolumnȱ(3)ȱandȱ(4)ȱTableȱAȬ 3.16ȱwithȱoneȱdifferenceȱ
thatȱmediumȱparentalȱsupportȱwouldȱworkȱsignificantlyȱforȱbetterȱachievementsȱforȱ
bothȱmotherȱandȱfather.ȱȱȱ
3.6.4 Parentalȱeducationȱinteractionȱwithȱcomputerȱusageȱȱ
Socialȱ changesȱ areȱ influencedȱbyȱ technologicalȱdevelopments.ȱWeȱhaveȱ lookedȱ atȱ
howȱ someȱ ITȱ technologiesȱ haveȱ affectedȱ Egyptianȱ studentsȱ andȱ theirȱ families.ȱ
However,ȱtheȱimpactȱofȱcomputingȱresourcesȱcouldȱbeȱdifferentȱacrossȱstudentsȱwithȱ
differentȱparentalȱbackgroundsȱ (i.e.ȱparentalȱeducation).ȱWeȱexploreȱ thisȱbyȱusingȱ
interactionȱ termsȱ betweenȱ computerȱ useȱ andȱ parentalȱ education.ȱ Forȱ studentsȱ
whoseȱ fathersȱ haveȱ aȱ universityȱ degreeȱ orȱ higherȱ levelȱ ofȱ education,ȱ usingȱ
computersȱbothȱatȱhomeȱandȱatȱschoolȱdoesȱnotȱappearȱtoȱaffectȱtheirȱachievementȱ
(seeȱTableȱAȬ 3.17).ȱȱInȱgeneralȱhigherȱparentsȱeducationȱreducesȱtheȱnegativeȱimpactȱ
ofȱcomputerȱuse.ȱSimilarȱresultsȱapplyȱtoȱscienceȱscores.ȱTheseȱresultsȱgoȱinȱlineȱwithȱ
theȱfindingsȱofȱMalamudȱandȱPopȬElechesȱ (2011)ȱonȱ theȱhomeȱcomputerȱuseȱeffectȱ
onȱchildrenȱinȱRomania.ȱȱ
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Parentsȱwithȱhigherȱeducationȱhaveȱaȱsignificantȱreducingȱeffectȱonȱtheȱharmȱcausedȱ
byȱcomputerȱusageȱbyȱEgyptianȱstudents.ȱTheȱnegativeȱeffectsȱofȱcomputerȱusageȱonȱ
testȱ scoresȱwereȱ reducedȱ inȱ familiesȱwithȱhighlyȱeducatedȱparentsȱ forȱbothȱmathsȱ
andȱscience.ȱȱȱ
3.7 SchoolȱEffectsȱandȱschoolȱtypesȱ
Controllingȱ forȱ observableȱ schoolȱ andȱ teacherȱ characteristicsȱ inȱ educationȱ
productionȱ functionȱ indicatesȱ thatȱ schoolȱ levelȱ variablesȱ areȱ notȱ soȱ importantȱ inȱ
explainingȱ theȱvariationsȱ inȱ studentsȱ achievements.ȱ Itȱ isȱ theȱ abilityȱ toȱ controlȱ forȱ
unobservableȱschoolȱfixedȱeffectsȱthatȱallowsȱtheȱidentificationȱofȱschoolȱeffects.ȱTheȱ
schoolȱfixedȱeffectsȱaccountsȱforȱunobservedȱdifferences,ȱ i.e.ȱallȱschoolȱ levelȱfactorsȱ
thatȱdoȱnotȱvaryȱforȱstudentsȱinȱthatȱschoolȱandȱthatȱaffectȱtheȱlearningȱofȱstudents.ȱȱȱ
3.7.1 Schoolȱfixedȱeffectsȱ
Weȱintroduceȱschoolȱfixedȱeffectsȱestimationȱwithȱstudentȱandȱfamilyȱcharacteristics.ȱ
Schoolȱ invariantȱ variablesȱdropȱ outȱ sinceȱ theyȱ areȱperfectlyȱ collinearȱwithȱ schoolȱ
fixedȱeffects.ȱUnderȱthisȱapproach,ȱweȱestimateȱtheȱpureȱeffectȱofȱstudentȱandȱfamilyȱ
levelȱvariablesȱ(SES),ȱbyȱcontrollingȱforȱtheȱunobservedȱheterogeneityȱacrossȱschools.ȱ
Dummyȱ variablesȱ forȱ eachȱ schoolȱ absorbȱ theȱ effectsȱ onȱ studentsȱ achievementsȱ
particularȱ toȱ eachȱ school.ȱThisȱmodelȱwillȱ assessȱwhetherȱ someȱ schoolsȱ areȱmoreȱ
productiveȱ thanȱ others,ȱ butȱ cannotȱ determineȱ whichȱ schoolȱ qualitiesȱ matterȱ
(Gamoranȱ andȱ Longȱ 2006).ȱ Thisȱ strategyȱ willȱ eliminateȱ allȱ variationȱ betweenȱ
schools.ȱToȱimplementȱschoolȱfixedȱeffects,ȱaȱvectorȱofȱdummyȱvariablesȱZȱforȱeachȱ
schoolȱisȱincludedȱinȱmodelȱ( 3.1),ȱleadingȱtoȱequationȱ( 3.2)ȱ
ȱ 0 1 2is s is is isA F DD G G H =    ȱ ( 3.2)ȱ
ȱ
WhereȱAȱisȱtheȱstudentsȱtestȱscoresȱofȱstudentȱiȱinȱschoolȱs,ȱZȱisȱaȱvectorȱofȱdummyȱ
variablesȱoneȱforȱeachȱschoolȱandȱFȱisȱaȱvectorȱofȱfamilyȱbackgroundȱvariables.ȱTheȱ
coefficientȱvectors 0D , 1G and 2G areȱtoȱbeȱestimated.ȱTheȱDȱvectorȱofȱdummyȱvariablesȱ
accountsȱforȱmissingȱobservationsȱasȱaboveȱandȱΉȱ isȱtheȱerrorȱterm.ȱControllingȱforȱ
schoolȱ fixedȱ effectsȱ shouldȱ alsoȱ reduceȱ theȱ effectȱ ofȱ studentȱunobservedȱ abilityȱ ifȱ
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studentsȱareȱgroupedȱacrossȱschoolsȱbyȱsimilarȱ levelsȱofȱability.ȱWeȱfirstȱestimateȱaȱ
nullȱmodelȱwithȱonlyȱfixedȱeffectsȱ( 0 sD = ),ȱequationȱ( 3.3),ȱtoȱassessȱtheȱexistenceȱandȱ
theȱmagnitudeȱofȱrawȱdifferencesȱinȱstudentȱachievementȱacrossȱschoolsȱinȱTIMSS.ȱ
ȱ 0 s isisA D H=  ȱ ( 3.3)ȱ
ȱ
Thenȱweȱmoveȱ toȱ theȱmainȱ specificationȱ inȱ equationȱ ( 3.2)ȱ toȱ checkȱ theȱ genuineȱ
differencesȱatȱschoolȱlevelȱinȱEgypt.ȱȱTheȱcrucialȱassumptionȱforȱconsistentȱestimatesȱ
isȱthatȱtheȱschoolȱdummiesȱZȱandȱtheȱstudentȱandȱfamilyȱcharacteristicsȱFȱincludedȱ
inȱ theȱ regressionȱequationȱareȱnotȱcorrelatedȱwithȱ theȱerrorȱ term.ȱWhileȱallȱschoolȱ
andȱteacherȱcharacteristicsȱSȱwillȱbeȱeliminated.ȱȱ
Usingȱ normalȱ estimationȱ techniquesȱwillȱ notȱ returnȱ consistentȱ estimatesȱ sinceȱ itȱ
doesȱnotȱcorrectȱ forȱ alphaȱ inflationȱandȱdoesȱnotȱ takeȱcareȱofȱmeasurementȱerrorȱ
yieldedȱ byȱ plausibleȱ valuesȱ (Wuȱ 2005).ȱ Theȱ alphaȱ inflationȱ emergesȱ fromȱ theȱ
correlationȱofȱstudentsȱinȱtheȱsameȱclass;ȱifȱweȱdoȱnotȱallowȱforȱthisȱclusteringȱeffect,ȱ
theȱestimatesȱwillȱgiveȱlowerȱstandardȱerrors.ȱTheȱsolutionȱproposedȱbyȱtheȱTIMSSȱ
technicalȱreportȱisȱtoȱuseȱtheȱjackknifeȱtechniqueȱtoȱcalculateȱcorrectȱstandardȱerrors.ȱ
Theȱuseȱ ofȱ plausibleȱ valuesȱ asȱmentionedȱ beforeȱ yieldsȱ someȱmeasurementȱ errorȱ
sinceȱitȱbasedȱonȱtheȱItemȱResponseȱTheory.ȱWeȱemployȱtheȱfiveȱplausibleȱvaluesȱtoȱ
correctȱ forȱ measurementȱ errorȱ inȱ usingȱ IRTȱ andȱ employȱ jackȬknifeȱ repeatedȱ
replicationȱ toȱremoveȱstandardȱerrorȱbias.ȱAlongȱwithȱ theȱ factȱ thatȱweȱareȱseekingȱ
populationȱ estimatesȱ whichȱ requireȱ usingȱ weights,ȱ weȱ includedȱ allȱ thisȱ inȱ theȱ
specificationȱforȱschoolȱfixedȱeffects.ȱ
Fromȱmodelȱ( 3.1)ȱestimatesȱweȱobtainedȱaȱbroadȱpictureȱwhichȱshowsȱthatȱtheȱmajorȱ
impactsȱ comeȱ fromȱ studentȱ andȱ familyȱ characteristicsȱ ratherȱ thanȱ schoolȱ levelȱ
characteristics.ȱ Theȱ schoolȱ fixedȬeffectsȱ addressȱ theȱ questionȱ ofȱ howȱ thisȱ pictureȱ
changesȱonceȱweȱcontrolȱforȱallȱschoolȱlevelȱfactorsȱincludingȱthoseȱunobserved.ȱȱ
InȱtheȱschoolȱfixedȬeffectsȱregressionȱfathersȱeducationȱisȱstillȱmoreȱimportantȱthanȱ
mothers.ȱ Highlyȱ educatedȱ mothersȱ reduceȱ mathsȱ performanceȱ byȱ 12ȱ pointsȱ
comparedȱ toȱmothersȱwithoutȱ primaryȱ education.ȱ Theȱ nonȱmonotonicȱ impactȱ ofȱ
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parentsȱ educationȱ isȱ stillȱ evident.ȱ Studentȱ andȱ familyȱ backgroundȱ characteristicsȱ
appearȱtoȱbeȱtheȱsameȱinȱtermsȱofȱsignȱandȱsignificanceȱbutȱwithȱlowerȱvalues.ȱȱ
Tableȱ 3.9:ȱEstimatesȱofȱFamily,ȱStudentȱandȱSchoolsȱfixedȱeffectȱonȱTestȱscoresȱȱ
DVȱ:ȱTestȱscoresȱ(ȱȱ5ȱplausibleȱvalues)ȱ Mathsȱ Science
Familyȱandȱstudentȱbackgroundȱȱ bȱ seȱ bȱ seȱ
Motherȱeducationȱlevelȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱElementary/middleȱschoolȱ Ȭ1.383ȱ (4.668)ȱ Ȭ0.563ȱ (4.271)ȱ
ȱȱȱȱȱȱSecondaryȱschoolȱ 8.361ȱ (6.027)ȱ 8.388*ȱ (4.946)ȱ
ȱȱȱȱȱȱ2ȱyearsȱofȱpostȱsecondaryȱschoolȱ 7.411ȱ (6.473)ȱ 5.346ȱ (6.042)ȱ
ȱȱȱȱȱȱUniversityȱdegreeȱorȱhigherȱ Ȭ12.367*ȱ (6.480)ȱ Ȭ17.149***ȱ (5.475)ȱ
Fatherȱeducationȱlevelȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱElementary/middleȱschoolȱ 9.278ȱ (7.053)ȱ 7.781ȱ (5.349)ȱ
ȱȱȱȱȱȱSecondaryȱschoolȱ 19.981***ȱ (6.263)ȱ 15.582***ȱ (5.127)ȱ
ȱȱȱȱȱ2ȱyearsȱofȱpostȱsecondaryȱschoolȱ 27.290***ȱ (5.720)ȱ 26.154***ȱ (6.182)ȱ
ȱȱȱȱȱȱUniversityȱdegreeȱorȱhigherȱ 4.950ȱ (6.043)ȱ 0.686ȱ (6.230)ȱ
BothȱparentsȱEgyptianȱ 46.604***ȱ (3.843)ȱ 46.288***ȱ (4.493)ȱ
Booksȱatȱȱhomeȱ(oneȱbookcase)ȱ 7.670*ȱ (4.089)ȱ 9.800**ȱ (4.646)ȱ
Booksȱatȱȱhomeȱ(twoȱbookcasesȱorȱmore)ȱ 3.460ȱ (4.015)ȱ 2.107ȱ (4.641)ȱ
Homeȱpossessionsȱindexȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱHighȱ 22.391***ȱ (4.175)ȱ 22.752***ȱ (5.818)ȱ
ȱȱȱȱȱMediumȱ 12.360***ȱ (3.219)ȱ 12.181***ȱ (4.276)ȱ
ȱStudentȱgenderȱ(maleȱ=1)ȱ 2.758ȱ (4.998)ȱ 3.502ȱ (5.509)ȱ
ȱTestingȱspokenȱatȱhomeȱ(always=1)ȱ Ȭ12.428***ȱ (3.780)ȱ Ȭ11.424***ȱ (3.845)ȱ
ȱComputerȱuseȱȱ ȱ ȱ ȱ ȱ
ȱȱȱȱȱȱBothȱatȱhomeȱandȱschoolȱ Ȭ20.010***ȱ (4.500)ȱ Ȭ29.546***ȱ (6.342)ȱ
ȱȱȱȱȱȱEitherȱhomeȱorȱschoolȱ Ȭ18.025***ȱ (3.962)ȱ Ȭ21.953***ȱ (4.610)ȱ
PlayStationȱ(ȱyesȱ=ȱ1)ȱ Ȭ17.746***ȱ (3.238)ȱ Ȭ13.413***ȱ (3.045)ȱ
Constantȱ 371.562***ȱ (7.239)ȱ 392.628***ȱ (6.520)ȱ
Missingȱobs.ȱControlsȱ Yesȱ ȱ Yesȱ ȱ
AdjustedȬȱRȬȱsquaredȱ .3889ȱ ȱ .3739ȱ ȱ
Nȱ 6582ȱ ȱ 6582ȱ ȱ
Jackknife standard errors in parenthesis, Significance levels: * p<0.10, ** p<0.05, *** p<0.01ȱ
Finally,ȱ havingȱ estimatedȱ theȱ schoolȱ fixedȱ effectsȱ itȱ isȱ ofȱ interestȱ toȱ seeȱ whatȱ
percentageȱofȱthisȱmeasureȱofȱstudentsȱachievementȱisȱexplainedȱbyȱtheȱobservedȱ
characteristicsȱ forȱ studentsȱ andȱ families.ȱ TableȱAȬ 3.18ȱ andȱAȬ5.19ȱ showȱ theȱ nullȱ
modelȱwhichȱincludesȱonlyȱschoolȱdummiesȱpanelȱ(4),ȱcolumnȱ(1)ȱestimatesȱwithoutȱ
schoolȱ levelȱ variables,ȱ columnȱ (2)ȱ replicatesȱ theȱ basicȱ modelȱ estimatesȱ forȱ
comparison,ȱandȱcolumnȱ(3)ȱgivesȱtheȱschoolȱfixedȱeffectsȱestimates.ȱOurȱcontrolsȱforȱ
studentsȱ andȱ familyȱ backgroundȱ characteristicsȱ andȱ schoolȱ andȱ teacherȱ
characteristicsȱ explainȱ onlyȱ aboutȱ 24%ȱ ofȱ studentsȱ achievements.ȱ Columnȱ (1)ȱ
indicatesȱ thatȱ controlsȱ forȱ studentȱ andȱ familyȱ backgroundȱ onlyȱ explainȱ 21%ȱ ofȱ
mathsȱ achievementsȱ andȱ 20%ȱ ofȱ science.ȱ Addingȱ schoolȱ fixedȱ effectsȱ raisesȱ theȱ
explainedȱvariationȱ inȱ studentȱachievementȱ toȱ39%ȱ forȱmathsȱandȱ37ȱ forȱ science.ȱ
Schoolȱ dummiesȱ wereȱ testedȱ forȱ jointȱ significanceȱ andȱ theyȱ areȱ jointlyȱ highlyȱ
significant.ȱThatȱ findingȱ indicatesȱ thatȱ thereȱ isȱ aȱ largeȱ variationȱ inȱ schoolȱ effects.ȱ
Oneȱpossibleȱ sourceȱofȱvariationȱmightȱbeȱ theȱdifferenceȱbetweenȱdifferentȱ schoolȱ
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types,ȱ namelyȱ singleȬsexȱ versusȱmixedȱ (coeducation)ȱ schoolsȱ and/orȱ Arabicȱ andȱ
languageȱschooling.ȱEgyptsȱTIMSSȱdatasetȱdoesȱnotȱprovideȱ informationȱonȱ typesȱ
ofȱschooling.ȱToȱovercomeȱthisȱ limitationȱweȱwillȱuseȱbothȱtheȱgenderȱcompositionȱ
ofȱschoolsȱandȱtheȱtestȱlanguageȱasȱproxiesȱforȱthisȱdifferentiation.ȱ
3.7.2 ArabicȱandȱEnglishȱschoolsȱ
EgyptȱperformedȱTIMSSȱ inȱ twoȱ languages:ȱArabicȱandȱEnglish.ȱEnglishȱ testȱ takersȱ
wouldȱ typicallyȱ attendȱ languageȱ schoolsȱ andȱ theȱ restȱ ofȱ studentsȱ attendȱ Arabicȱ
schools.ȱTIMSSȱsampledȱprivateȱandȱpublicȱschoolsȱbutȱprovidedȱnoȱinformationȱtoȱ
classifyȱ theȱ schools.ȱ Studentsȱ whoȱ tookȱ theȱ Englishȱ TIMSSȱ testȱ performedȱ
significantlyȱbetterȱ thanȱ thoseȱwhoȱtookȱ theȱArabicȱversionȱofȱ theȱ testȱ(Tableȱ  3.10).ȱ
Theȱ TIMSSȱ testȱ questionsȱ canȱ beȱ categorisedȱ intoȱ threeȱ cognitiveȱ domainsȱ
measuringȱ studentsȱperformanceȱ inȱ termsȱ ofȱKnowing,ȱApplyingȱ andȱReasoningȱ
forȱeachȱsubject.ȱWeȱtestedȱforȱtheȱmeanȱdifferencesȱinȱeachȱdomainȱbetweenȱtheȱtwoȱ
samplesȱofȱstudentsȱ (ArabicȱandȱEnglishȱ testȱ language).ȱTakingȱ theȱ testȱ inȱEnglishȱ
couldȱbeȱaȱproxyȱforȱhigherȱSESȱandȱforȱschoolȱchoiceȱasȱstudentsȱwhoȱtakeȱexamȱinȱ
English,ȱpresumably,ȱcomeȱfromȱhigherȱstatusȱfamilyȱbackgroundsȱwithȱsupportȱatȱ
manyȱ levelsȱ (attendingȱ languageȱ schools,ȱ receivingȱ moreȱ homeȱ resourcesȱ andȱ
privateȱtutoring).ȱȱ
Theȱmeanȱ testȱ scoresȱ ofȱ studentsȱwhoȱ alwaysȱ speakȱ theȱ testȱ languageȱ atȱ homeȱ Ȭȱ
eitherȱArabicȱorȱEnglishȱȬȱisȱsignificantlyȱlowerȱthanȱforȱstudentsȱwhoȱdoȱnotȱalwaysȱ
speakȱtheȱtestȱlanguageȱatȱhomeȱ(TableȱAȬ 3.20).ȱȱ
Tableȱ 3.10:ȱTestȱscoresȱmeansȱforȱMathsȱandȱScienceȱcognitiveȱdomainsȱbyȱtestȱlanguageȱȱ
Subjectȱ Mathsȱȱȱ ȱȱMathsȱcognitiveȱdomainsȱscoresȱȱȱȱȱȱȱȱ
ȱ
Scienceȱȱ ȱȱȱScienceȱcognitiveȱdomainsȱscores
ȱ
Sampleȱ
Mean/seȱ
Totalȱȱ Knowing
ȱ
Applying
ȱ
Reasoning
ȱ
Totalȱȱ Knowingȱ
ȱ
Applyingȱ
ȱ
Reasoning
ȱ
Fullȱȱȱȱȱȱ
N=6582ȱȱȱȱȱȱȱȱ
390.56ȱ
(3.57)ȱ
393.28ȱ
(3.58)ȱ
392.10ȱ
(3.61)ȱ
396.50ȱ
(3.38)ȱ
408.24ȱ
(3.56)ȱ
403.80ȱ
(3.56)ȱ
434.03ȱ
(3.85)ȱ
395.44ȱ
(3.36)ȱ
Arabicȱ(A)ȱ
N=5462ȱȱ
388.01ȱ
(3.70)ȱ
390.79ȱ
(3.75)ȱ
389.41ȱ
(3.78)ȱ
394.27ȱ
(3.52)ȱ
406.51ȱ
(3.68)ȱ
402.00ȱ
(3.65)ȱ
432.64ȱ
(4.00)ȱ
393.68ȱ
(3.41)ȱ
Englishȱ(E)ȱ
N=1120ȱȱ
481.98ȱ
(6.35)ȱ
482.54ȱ
(6.02)ȱ
488.29ȱ
(8.20)ȱ
476.39ȱ
(5.820ȱ
470.21ȱ
(7.49)ȱ
468.41ȱ
(7.80)ȱ
483.96ȱ
(10.48)ȱ
458.34ȱ
(10.77)ȱ
TȬtestȱ
ȱ
Difȱ
Sigȱ
(se)ȱ
Ȭ93.97ȱ
***ȱ
(7.53)ȱ
Ȭ91.75ȱ
***ȱ
(7.54)ȱ
Ȭ98.88ȱ
***ȱ
(9.56)ȱ
Ȭ82.12ȱ
***ȱ
(6.94)ȱ
Ȭ63.69ȱ
***ȱ
(8.33)ȱ
Ȭ66.41ȱ
***ȱ
(8.18)ȱ
Ȭ51.32ȱ
***ȱ
(11.64)ȱ
Ȭ64.66ȱ
***ȱ
(10.50)ȱ
Significance levels: * p<0.10, ** p<0.05, *** p<0.01.  Data are from TIMSS 2007 for Egypt. .s.e in parenthesis 
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TȬtestȱforȱmeansȱequalityȱofȱArabicȱandȱEnglishȱgroups,ȱDif.ȱIndicatesȱtheȱdifference,ȱSigȱisȱtheȱsignificantȱ
However,ȱ introducingȱ interactionȱ termsȱ forȱhowȱ frequentlyȱ theȱ testȱ languagesȱareȱ
spokenȱ atȱ homeȱ andȱ nativesȱwithȱ testȱ languageȱ showsȱ noȱ significantȱ differenceȱ
betweenȱArabicȱandȱEnglishȱtestȱtakers.ȱTheseȱfindingsȱsuggestȱthatȱtheȱdifferenceȱisȱ
aȱmatterȱofȱSES;ȱitȱisȱneitherȱhomeȱpracticeȱnorȱnationalityȱasȱitȱappearsȱfromȱsimpleȱ
comparisons.ȱ
TheȱtestȱlanguageȱinteractedȱwithȱtheȱindexȱofȱhomeȱpossessionsȱȱaȱproxyȱforȱSESȱȱ
allowsȱusȱtoȱseeȱwhetherȱtheȱeffectȱofȱtheȱtestȱlanguageȱisȱdifferentȱdependingȱonȱtheȱ
studentȇsȱ SESȱ (Tableȱ AȬ 3.21).ȱ Theȱ resultsȱ showȱ aȱ statisticallyȱ significantȱ relationȱ
betweenȱtheȱSESȱandȱtheȱtestȱlanguage.ȱHighȱSESȱbackgroundȱreducesȱtheȱnegativeȱ
effectȱofȱbeingȱtestedȱinȱArabic.ȱThisȱisȱinȱlineȱwithȱtheȱfindingsȱonȱparentalȱsupportȱ
andȱparentalȱeducationȱabove.ȱTheseȱfindingsȱsupportȱtheȱassumptionȱmadeȱinȱtheȱ
mainȱresultsȱsectionȱ thatȱstudentsȱwhoȱ tookȱ theȱEnglishȱ testȱareȱcomingȱ fromȱhighȱ
incomeȱfamiliesȱandȱthisȱincreasesȱtheirȱscores.ȱHoweverȱthisȱfindingȱraisesȱtheȱissueȱ
ofȱ theȱ endogeneityȱofȱ schoolȱ choice.ȱWeȱwillȱ returnȱ toȱ thisȱ issueȱ inȱ theȱnextȱ subȬ
section,ȱwhichȱdescribesȱ estimatesȱobtainedȱ fromȱ separateȱ samplesȱ forȱ theȱ testingȱ
languageȱ(toȱcaptureȱtheȱtwoȱschoolȱtypesȱeffects).ȱ
3.7.2.1 Splittingȱsampleȱusingȱtestȱlanguageȱ
StudentsȱwhoȱtookȱtheȱEnglishȱversionȱofȱTIMSSȱmostȱprobablyȱattendedȱlanguageȱ
schoolȱwhileȱtheȱothers,ȱwhoȱtookȱtheȱArabicȱtest,ȱattendedȱArabicȱschoolsȱ(privateȱ
orȱ public).ȱDescriptiveȱ statisticsȱ showȱ thatȱ ofȱ 5462ȱ studentsȱ thatȱ tookȱ theȱ testȱ inȱ
Arabicȱonlyȱ13%ȱhaveȱhighȱSES.ȱByȱcontrast,ȱtwoȱthirdsȱofȱtheȱ1120ȱstudentsȱtestedȱ
inȱ Englishȱ hadȱ highȱ SES.ȱ ReȬestimatingȱ theȱ basicȱ modelȱ onȱ separateȱ samples,ȱȱȱȱȱ
Tableȱ 3.11ȱpresentsȱtheȱresultsȱforȱ languageȱschoolsȱandȱArabicȱschoolsȱ inȱtermsȱofȱ
populationȱ (weighted)ȱ estimatesȱ asȱ presentedȱ inȱ  Chapterȱ 2.ȱ Regardingȱ SESȱ andȱ
schoolȱ choice,ȱ theȱ findingsȱ indicateȱ thatȱ theȱhomeȱpossessionsȱ indexȱhasȱaȱhighlyȱ
significantȱeffectȱonȱstudentȱachievementsȱinȱArabicȱschoolsȱforȱmathsȱandȱscience.ȱ
ForȱEnglishȱlanguageȱtestȱtakersȱtheȱeffectȱofȱSESȱisȱinsignificantȱforȱbothȱmathsȱandȱ
science.ȱ ȱNotȱ justȱ thisȱbutȱSESȱ isȱnegative,ȱ itȱcouldȱbeȱhomeȱpossessionsȱ indexȱnotȱ
discriminatingȱ atȱ higherȱ endȱ orȱ sampleȱ selectionȱ issueȱ (onlyȱ smartȱ poorȱ goȱ toȱ
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languageȱschools).ȱForȱstudentsȱthatȱtookȱtheȱtestȱinȱArabic,ȱscoresȱareȱsignificantlyȱ
higherȱforȱthoseȱwithȱhighȱSES.ȱȱ
Tableȱ 3.11:ȱSplittingȱTIMSSȱsampleȱbyȱtestȱlanguageȱ
DVȱ:ȱTestȱscores(PVs)ȱ Mathsȱ Scienceȱ
Familyȱandȱstudentȱbackgroundȱȱ Englishȱ Arabicȱ Englishȱ Arabicȱ
Motherȱeducationȱlevelȱ bȱ seȱ bȱ seȱ bȱ seȱ bȱ seȱ
ȱȱȱElementary/middleȱschoolȱ Ȭ18.914ȱ (59.977)ȱ Ȭ3.104ȱ (5.102)ȱ 43.516ȱ (141.108)ȱ Ȭ1.272ȱ (4.926)ȱ
ȱȱȱSecondaryȱschoolȱ Ȭ6.063ȱ (62.366)ȱ 14.440**ȱ (6.240)ȱ 32.693ȱ (111.973)ȱ 16.550***ȱ (5.583)ȱ
ȱȱȱ2ȱ yearsȱ ofȱ postȱ secondaryȱ
schoolȱ
Ȭ20.907ȱ (55.128)ȱ 19.293***ȱ (6.840)ȱ 28.632ȱ (107.381)ȱ 19.429***ȱ (7.388)ȱ
ȱȱUniversityȱdegreeȱorȱhigherȱ Ȭ26.795ȱ (59.968)ȱ Ȭ8.175ȱ (7.207)ȱ 18.674ȱ (108.446)ȱ Ȭ11.466*ȱ (6.750)ȱ
Fatherȱeducationȱlevelȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱElementary/middleȱschoolȱ Ȭ2.043ȱ (29.639)ȱ 13.489**ȱ (6.595)ȱ 56.753ȱ (70.908)ȱ 11.590**ȱ (5.329)ȱ
ȱȱȱSecondaryȱschoolȱ 1.722ȱ (48.385)ȱ 26.451***ȱ (6.083)ȱ 62.126ȱ (93.864)ȱ 21.802***ȱ (5.713)ȱ
ȱȱ2ȱ yearsȱ ofȱ postȱ secondaryȱ
schoolȱ
20.486ȱ (24.633)ȱ 36.358***ȱ (5.539)ȱ 83.055ȱ (66.418)ȱ 34.760***ȱ (6.707)ȱ
ȱȱUniversityȱdegreeȱorȱhigherȱ 24.890ȱ (25.880)ȱ 8.493ȱ (6.832)ȱ 87.730ȱ (68.196)ȱ 3.700ȱ (6.874)ȱ
BothȱparentsȱEgyptian=1ȱ 22.612***ȱ (8.244)ȱ 50.761***ȱ (4.947)ȱ 22.137*ȱ (13.056)ȱ 48.267***ȱ (4.967)ȱ
ȱȱȱoneȱbookȱcaseȱ 17.637***ȱ (6.086)ȱ 11.177**ȱ (4.413)ȱ 16.198**ȱ (6.960)ȱ 12.036**ȱ (4.911)ȱ
ȱȱȱTwoȱbookȱcasesȱ 14.936***ȱ (5.286)ȱ 0.841ȱ (6.442)ȱ 14.625**ȱ (6.477)ȱ Ȭ1.684ȱ (6.994)ȱ
Homeȱpossessionȱindexȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱHighȱ Ȭ19.623ȱ (18.229)ȱ 36.265***ȱ (4.589)ȱ Ȭ31.879ȱ (29.672)ȱ 37.467***ȱ (6.132)ȱ
ȱȱȱȱMediumȱ Ȭ21.912ȱ (20.136)ȱ 18.374***ȱ (3.591)ȱ Ȭ26.281ȱ (22.132)ȱ 18.240***ȱ (4.240)ȱ
Boyȱstudentȱ 16.737*ȱ (9.900)ȱ Ȭ9.729*ȱ (5.565)ȱ 2.700ȱ (12.995)ȱ Ȭ17.209***ȱ (5.597)ȱ
Testingȱlang.ȱspokenȱatȱhomeȱ
(always=1)ȱ
Ȭ14.333*ȱ (8.535)ȱ Ȭ17.613***ȱ (3.806)ȱ Ȭ14.514ȱ (9.751)ȱ Ȭ16.818***ȱ (4.256)ȱ
ȱcomputerȱuseȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱBothȱatȱhomeȱandȱschoolȱ 36.574**ȱ (17.783)ȱ Ȭ22.573***ȱ (5.050)ȱ 17.081ȱ (24.639)ȱ Ȭ32.058***ȱ (6.649)ȱ
ȱȱȱȱEitherȱhomeȱorȱschoolȱ 26.755**ȱ (13.452)ȱ Ȭ22.249***ȱ (4.282)ȱ 13.130ȱ (17.647)ȱ Ȭ25.668***ȱ (4.566)ȱ
PlayStationȱ orȱ similarȱ gameȱ
yesȱ=ȱ1ȱ
Ȭ15.940**ȱ (6.483)ȱ Ȭ19.676***ȱ (3.136)ȱ Ȭ14.344**ȱ (6.601)ȱ Ȭ14.573***ȱ (3.286)ȱ
Teacherȱcharacteristicsȱandȱschoolȱresourcesȱ ȱ ȱ ȱ ȱ ȱ ȱ
Teacherȱgenderȱ(ȱmaleȱ=ȱ1)ȱ Ȭ6.777ȱ (16.619)ȱ Ȭ0.598ȱ (7.793)ȱ 1.342ȱ (13.341)ȱ Ȭ2.034ȱ (6.459)ȱ
Teacherȱȱyearsȱofȱexperienceȱ 0.008ȱ (0.910)ȱ 1.102***ȱ (0.405)ȱ Ȭ1.424ȱ (2.968)ȱ Ȭ0.210ȱ (0.530)ȱ
Teachingȱcertificateȱȱȱȱ 1.976ȱ (17.653)ȱ 8.402ȱ (9.650)ȱ Ȭ25.179ȱ (17.214)ȱ 1.398ȱ (7.519)ȱ
Availabilityȱ ofȱ schoolȱ
resourcesȱȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱMediumȱ Ȭ24.227**ȱ (9.701)ȱ Ȭ1.864ȱ (7.785)ȱ Ȭ36.134**ȱ (18.307)ȱ Ȭ0.104ȱ (8.960)ȱ
ȱȱȱȱLowȱ Ȭ8.795ȱ (22.848)ȱ Ȭ18.159ȱ (14.145)ȱ Ȭ13.015ȱ (24.597)ȱ Ȭ15.366ȱ (17.566)ȱ
Teacherȱȱformalȱeducationȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱUniversityȱ 17.025ȱ (64.303)ȱ Ȭ5.995ȱ (23.002)ȱ Ȭ10.509ȱ (36.605)ȱ Ȭ13.941ȱ (16.228)ȱ
ȱȱȱPostgraduateȱstudiesȱ 0.000ȱ (57.912)ȱ Ȭ13.536ȱ (24.780)ȱ Ȭ2.225ȱ (26.527)ȱ Ȭ24.749ȱ (22.327)ȱ
Typeȱ ofȱ communityȱȱȱ
(>50000ȱ=ȱ1)ȱ
Ȭ2.927ȱ (16.750)ȱ 9.568ȱ (6.565)ȱ Ȭ2.827ȱ (10.692)ȱ 13.015*ȱ (7.262)ȱ
ȱ%ȱ disadvantagedȱ stdȱ (>ȱ
50%=1)ȱ
Ȭ8.822ȱ (16.054)ȱ Ȭ6.773ȱ (6.293)ȱ Ȭ16.877ȱ (24.318)ȱ Ȭ11.660**ȱ (5.827)ȱ
ȱclassȱsizeȱȱ(moreȱthanȱ41ȱ=1)ȱ 8.561ȱ (19.751)ȱ Ȭ5.828ȱ (6.608)ȱ Ȭ1.316ȱ (22.356)ȱ Ȭ5.714ȱ (6.753)ȱ
Constantȱ 439.443***ȱ (86.048)ȱ 358.361***ȱ (27.205)ȱ 418.940***ȱ (101.515)ȱ 417.234***ȱ (22.690)ȱ
Controlsȱforȱmissingȱincludedȱȱ Yesȱ ȱ Yesȱ ȱ Yesȱ ȱ Yesȱ ȱ
AdjustedȬȱR2ȱ .21479ȱ ȱ .23055ȱ ȱ .19467ȱ ȱ .21623ȱ ȱ
Nȱ 1120ȱ ȱ 5462ȱ ȱ 1120ȱ ȱ 5462ȱ ȱ
Jackknife standard errors in parenthesis, Significance levels: * p<0.10, ** p<0.05, *** p<0.01.  Data are from TIMSS 2007 for 
Egypt. 
ȱ
Parentsȱ educationȱ isȱ notȱ significantȱ forȱ studentsȱ testedȱ inȱEnglish.ȱ ȱ Forȱ studentsȱ
testedȱinȱArabicȱfathersȱeducationȱmattersȱmoreȱthanȱmothersȱeducationȱwithȱeachȱ
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levelȱ ofȱ paternalȱ educationȱ belowȱ universityȱ raisingȱ performance.ȱOnlyȱmaternalȱ
educationȱ atȱ theȱmiddleȱ levelȱ (secondaryȱ orȱ postȱ secondary)ȱ significantlyȱ raisesȱ
studentȱachievement.ȱȱ
Inȱgeneral,ȱtheȱArabicȱschoolsȱresultsȱareȱtheȱsameȱasȱtheȱfullȱsample.ȱNativeȱparentsȱ
affectȱscoresȱforȱstudentsȱtestedȱinȱArabicȱmuchȱmoreȱthanȱifȱtestedȱinȱEnglish.ȱȱTheȱ
sizeȱ ofȱ theȱ effectȱ ofȱ Egyptianȱ parentsȱ onȱ theirȱ childrensȱ achievementsȱ inȱArabicȱ
schoolsȱ isȱ twiceȱ theȱ effectȱ forȱ thoseȱ inȱ languageȱ schools.ȱ Havingȱ oneȱ orȱ twoȱ
bookcasesȱatȱhomeȱincreasesȱtestȱscoresȱforȱstudentsȱinȱlanguageȱschools.ȱLanguageȱ
educationȱmightȱstressȱmoreȱonȱreading,ȱmakingȱtheȱpresenceȱofȱbooksȱinȱtheȱhomeȱ
moreȱimportant.ȱ
Theȱ genderȱ effectȱ isȱ differentȱ inȱ sizeȱ andȱ directionȱ betweenȱ theȱ twoȱ types;ȱ boysȱ
outperformȱgirlsȱinȱlanguageȱschoolsȱbutȱgirlsȱdoȱbetterȱinȱArabicȱschools.ȱComputerȱ
usageȱ hasȱ positiveȱ significantȱ effectȱ inȱ languageȱ schools.ȱ Thisȱ effectȱ isȱ onlyȱ forȱ
maths,ȱ theȱeffectȱonȱscienceȱ inȱ insignificant.ȱComputerȱuseȱhasȱaȱhighlyȱsignificantȱ
negativeȱimpactȱonȱmathsȱandȱscienceȱinȱArabicȱschoolsȱwhichȱseemsȱtoȱdominateȱinȱ
theȱfullȱmodelȱestimation.ȱPlayȬStationȱhasȱnegativeȱeffectȱonȱbothȱtypesȱofȱschoolsȱ
forȱmathsȱandȱ science.ȱMediumȱ schoolȱ resourcesȱ reduceȱachievementȱ inȱ languageȱ
schoolsȱcomparedȱ toȱhighȱ levelȱofȱ resources.ȱTeachersȱexperienceȱmattersȱonlyȱ inȱ
Arabicȱschoolsȱwithȱveryȱsmallȱeffect.ȱȱȱ
3.7.2.2 Testȱlanguageȱdifferentȱeffectȱonȱmathsȱandȱscienceȱachievementsȱȱ
Tableȱ  3.10ȱ showsȱ thatȱ theȱmeansȱ areȱ significantlyȱdifferentȱ forȱ allȱ threeȱ cognitiveȱ
domainsȱ andȱ forȱ theȱ totalȱ testȱ scoresȱ forȱ bothȱ mathsȱ andȱ science.ȱ Theȱ leastȱ
statisticallyȱ significantȱ differenceȱ andȱ theȱ highestȱ standardȱ errorsȱ areȱ inȱ theȱ
cognitiveȱdomainȱ ofȱ applyingȱ inȱ theȱ scienceȱ test.ȱ FigureȱAȬ 3.1ȱ clearlyȱ showsȱ thatȱ
thereȱareȱdifferencesȱinȱtheȱtestȱscoresȱdistributionsȱasȱwellȱasȱtheȱsuperiorityȱofȱtheȱ
Englishȱlanguageȱtakersȱforȱmaths.ȱTheȱpictureȱisȱnotȱsoȱclearȱforȱtheȱscienceȱ(Figureȱ
AȬ 3.2)ȱ distributionsȱ forȱ cognitiveȱ domains,ȱ butȱ stillȱ indicatesȱ higherȱ testȱ scoresȱ
distributionsȱforȱtheȱEnglishȱlanguageȱstudents.ȱȱȱȱ
Estimatesȱ ofȱ student,ȱ familyȱ andȱ schoolȱ impactȱ onȱ testȱ scoresȱ showȱ aȱ highlyȱ
significantȱeffectȱofȱEnglishȱasȱtheȱtestȱlanguageȱonȱmathsȱtestȱscoresȱforȱeachȱofȱtheȱ
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cognitiveȱ domainsȱ (Tableȱ AȬ 3.22).ȱ Givenȱ theȱ betterȱ performanceȱ ofȱ studentsȱ inȱ
Englishȱ languageȱ schools,ȱ itȱ isȱexpectedȱ toȱhaveȱ theȱ sameȱperformanceȱ inȱ science.ȱ
TheȱstrikingȱresultȱisȱthatȱEnglishȱschoolsȱstudentsȱareȱindifferentȱfromȱtheirȱpeersȱinȱ
Arabicȱschoolsȱinȱscienceȱachievement.ȱTheȱtestȱlanguageȱhasȱanȱinsignificantȱeffectȱ
onȱ scienceȱ testȱ scores.ȱ Forȱ theȱ cognitiveȱ domainsȱ ofȱ knowingȱ andȱ reasoningȱ forȱ
science,ȱ theȱ effectsȱ ofȱ Englishȱ areȱ statisticallyȱ significantȱ atȱ theȱ 10%ȱ level.ȱ Toȱ
understandȱ whyȱ languageȱ schoolsȱ doȱ notȱ seemȱ toȱ haveȱ anȱ advantageȱ inȱ theȱ
applyingȱ scienceȱ domain,ȱ weȱ investigatedȱ theȱ scienceȱ curriculumȱ questionnaireȱ
whichȱ containsȱ theȱ responsesȱprovidedȱbyȱ theȱNationalȱResearchȱCoordinatorsȱofȱ
theȱparticipatingȱcountriesȱtoȱtheȱTIMSSȱ2007.ȱȱȱȱȱȱȱ
Egyptsȱscienceȱcurriculumȱquestionnaireȱstatesȱthatȱtheȱnationalȱscienceȱcurriculumȱ
placesȱaȱlotȱofȱemphasisȱonȱknowingȱbasicȱfactsȱandȱprinciples,ȱwithȱsomeȱemphasisȱ
onȱprovidingȱexplanationsȱtoȱwhatȱisȱbeingȱstudiedȱandȱtoȱlinkȱupȱwhatȱstudentsȱareȱ
learningȱ toȱ theirȱ dailyȱ life.ȱ Unfortunately,ȱ veryȱ littleȱ emphasisȱ isȱ placedȱ onȱ
observingȱnaturalȱphenomenaȱandȱdescribingȱwhatȱisȱseen,ȱdesigningȱandȱplanningȱ
experimentsȱ orȱ investigations,ȱ conductingȱ experimentsȱ orȱ investigations,ȱ andȱ
integratingȱscienceȱwithȱotherȱsubjects.ȱTheȱnatureȱofȱtheȱscienceȱcurriculaȱdoesȱnotȱ
encourageȱunderstandingȱtheȱapplicationȱofȱscience,ȱandȱthisȱmayȱbeȱwhyȱscoresȱinȱ
theȱ applyingȱ scienceȱ domainȱ isȱ notȱ influencedȱ byȱ theȱ typeȱ ofȱ schoolȱ (orȱ testingȱ
language).ȱȱ
Theseȱ findingsȱ shedȱ lightȱ onȱ someȱ reasonsȱ forȱ theȱ frequentlyȱ statedȱ problemȱ ofȱ
mismatchȱbetweenȱtheȱgraduateȱacquiredȱskillsȱandȱtheȱrequiredȱskillsȱofȱtheȱlabourȱ
marketȱ especiallyȱ technicalȱ andȱ practicalȱ skills.ȱ Thereȱ isȱ littleȱ provisionȱ forȱ theȱ
applicationȱofȱsubjectsȱ learntȱ inȱschoolȱespeciallyȱscience.ȱAsȱweȱhaveȱargued,ȱ thisȱ
problemȱ stemsȱ fromȱ theȱpoorȱnatureȱ ofȱ theȱ curriculaȱ andȱ henceȱ thereȱneedȱ forȱ aȱ
reformȱinȱtheȱscienceȱcurricula.ȱȱ
3.7.2.3 Testȱlanguageȱandȱhomeȱspokenȱlanguageȱ
Oneȱcuriousȱfindingȱwasȱthatȱstudentsȱwhoȱalwaysȱspeakȱtheȱtestȱlanguageȱatȱhomeȱ
performȱworse,ȱ ceterisȱ paribus,ȱ thanȱ others.ȱWeȱ useȱ theȱ subȬsamplesȱ splitȱ byȱ testȱ
languageȱtoȱseeȱ ifȱthisȱfindingȱholdsȱtrueȱforȱbothȱthoseȱtestedȱ inȱArabicȱandȱthoseȱ
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testedȱ inȱ English.ȱ ȱWeȱ findȱ thatȱ theȱ overallȱ findingȱ isȱ drivenȱ byȱ theȱ resultsȱ forȱ
studentsȱtestedȱ inȱArabic,ȱwhoȱperformȱsignificantlyȱworseȱ inȱmathsȱandȱscienceȱ ifȱ
theyȱalwaysȱspeakȱArabicȱatȱhomeȱ(comparedȱtoȱsometimesȱorȱnever).ȱȱTheȱeffectsȱofȱ
speakingȱ theȱ testȱ languageȱ atȱhomeȱonȱ testȱ scoresȱ areȱweakerȱorȱ insignificantȱ forȱ
thoseȱtestedȱinȱEnglishȱ(Tableȱ 3.11).ȱȱ
Weȱ canȱ onlyȱ speculateȱ onȱ whyȱ alwaysȱ speakingȱ theȱ testȱ languageȱ atȱ homeȱ isȱ
associatedȱwithȱlowerȱtestȱscores,ȱparticularlyȱifȱtestedȱinȱArabic.ȱȱTheȱmostȱplausibleȱ
explanationȱisȱthatȱitȱisȱrelatedȱtoȱ(lower)ȱSES.ȱForȱthoseȱtestedȱinȱArabicȱaȱpossibilityȱ
isȱthatȱhouseholdsȱinȱwhichȱaȱlanguageȱotherȱthanȱArabicȱisȱspokenȱ(sometimes)ȱatȱ
homeȱareȱhigherȱincomeȱand/orȱhaveȱmotivatedȱimmigrantȱparents.ȱForȱthoseȱtestedȱ
inȱ English,ȱ itȱmayȱ beȱ thatȱ onlyȱ Egyptianȱ (Arabicȱ speaking)ȱ studentsȱ fromȱ highȱ
incomeȱfamiliesȱgoȱtoȱlanguageȱschools.ȱHowever,ȱasȱwasȱsaid,ȱthereȱisȱnotȱenoughȱ
informationȱtoȱsupportȱ thoseȱexplanationsȱ Ȭȱtheyȱneedȱfurtherȱ investigationsȱeitherȱ
byȱstudiesȱonȱinstructionȱlanguageȱorȱonȱteachingȱandȱevaluationȱmethodsȱinȱEgypt.ȱ
3.7.3 Schoolsȱtypeȱbyȱsexȱcompositionȱ
Thereȱ isȱaȱprofoundȱdebateȱonȱ singleȬsexȱ schoolsȱversusȱ coeducationȱ inȱ empiricalȱ
research.ȱOneȱ sideȱ supportsȱ singleȱ sexȱ schools,ȱ especiallyȱ forȱ girls.ȱTheȱ empiricalȱ
evidence,ȱhowever,ȱindicatesȱmixedȱfindingsȱtoȱsupportȱthisȱclaim.ȱForȱexample,ȱLeeȱ
et.alȱ (1990)ȱclaimedȱ thatȱsingleȱsexȱschoolsȱ improveȱgirlsȱperformanceȱ inȱmathsȱ inȱ
Nigeria.ȱRecentȱ reviewsȱ thoughȱ criticizedȱ thoseȱ findingsȱ forȱ sampleȱ selectionȱbiasȱ
withȱ teachersȱ genderȱ inȱ theirȱ study.ȱ Eisenkopfȱ et.alȱ (2011)ȱ naturalȱ experimentȱ
analysisȱonȱupperȬsecondaryȱschoolȱ inȱSwitzerlandȱshowsȱpositiveȱeffectȱofȱsingleȬ
sexȱeducationȱonȱtheȱmathsȱachievementsȱbutȱnotȱinȱGerman.ȱNonetheless,ȱempiricalȱ
evidenceȱ generallyȱ showsȱ itȱ lessȱ likelyȱ forȱ girlsȱ toȱ doȱ betterȱ thanȱ boysȱ inȱmixedȱ
schools,ȱspecificallyȱinȱscienceȱ(CarpenterȱandȱHaydenȱ1987).ȱȱ
TheȱEgyptianȱ educationȱ systemȱ tendsȱ toȱ beȱ singleȬsexȱ educationȱ systemȱ afterȱ theȱ
primaryȱ stage.ȱ Theȱ sampleȱ consistsȱ ofȱ 6582ȱ studentsȱ inȱ 233ȱ Egyptianȱ 8thȱ gradeȱ
classes.ȱTheȱTIMSSȱdesignȱsampledȱaȱsingleȱclassȱinȱeachȱschool,ȱ79ȱofȱthemȱmixedȱ
andȱ154ȱ singleȬsexȱ classes.ȱ ȱOfȱ theȱ sample,ȱ34%ȱareȱboysȱ inȱboysȱ school,ȱ34%ȱareȱ
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girlsȱ inȱ girlsȱ school,ȱ 17%ȱ areȱ boysȱ inȱmixedȱ schoolȱ andȱ 15%ȱ areȱ girlsȱ inȱmixedȱ
school.ȱȱ
AverageȱtestȱscoresȱforȱmathsȱandȱscienceȱareȱhigherȱinȱsingleȬsexȱschools.ȱTheȱmeanȱ
gapsȱareȱstatisticallyȱsignificantȱ18ȱandȱ17ȱpointsȱinȱmathsȱandȱscienceȱrespectively.ȱȱ
Tableȱ 3.12:ȱnumberȱofȱstudentsȱandȱschoolsȱinȱtheȱTIMSSȱsampleȱbyȱschoolȱtypeȱ
Typeȱofȱschool Numberȱofȱ
schoolsȱ
Percentȱofȱtotalȱ
schoolȱ
Numberȱofȱ
studentsȱ
Mathsȱtestȱ
scoresȱ
Scienceȱtestȱ
scoresȱ
Mixedȱschools 79ȱ 32ȱ 2084ȱ 379ȱ 396
Girlsȱ Ȭȱ 31ȱ 997ȱ 377ȱ 395ȱ
Boysȱ Ȭȱ 33ȱ 1087ȱ 381ȱ 397ȱ
SingleȬsexȱschools 154ȱ 68ȱ 4498ȱ 396ȱ 414
Girlsȱ 74ȱ 69ȱ 2261ȱ 410ȱ 429ȱ
Boysȱ 80ȱ 67ȱ 2237ȱ 385ȱ 398ȱ
Totalȱ 233ȱ 100ȱ 6582ȱ 391ȱ 408
Testȱscoresȱgapȱforȱgirlsȱbetweenȱmixedȱandȱsingleȱsexȱschools 33***ȱ 34***ȱ
Testȱscoresȱgapȱforȱboysȱbetweenȱmixedȱandȱsingleȱsexȱschools 4ȱ 1ȱ
ȱ
Disaggregatingȱbyȱgender,ȱgirlsȱwhoȱgoȱtoȱsingleȬsexȱschoolsȱoutperformȱthoseȱwhoȱ
goȱ toȱmixedȱschoolȱbutȱboysȱperformanceȱ isȱnotȱstatisticallyȱsignificantlyȱdifferentȱ
betweenȱ theȱschoolȱ types.ȱTheȱ resultsȱofȱ theȱeducationȱproductionȱ functionȱacrossȱ
schoolȬtypeȱareȱpresentedȱ inȱTableȱAȬ 3.25ȱandȱTableȱAȬ 3.27ȱ forȱmathsȱandȱscienceȱ
respectively.ȱ Studentsȱwhoȱ attendȱ aȱ singleȬsexȱ schoolȱ exhibitȱmoreȱ differencesȱ inȱ
achievementȱ comparedȱ toȱ coȬeducationalȱ school.ȱ Girlsȱ whoȱ attendȱ aȱ singleȬsexȱ
schoolȱoutperformȱboysȱ inȱ similarȱ schoolsȱbyȱ18ȱpointsȱ inȱmathsȱandȱ26ȱpointsȱ inȱ
science.ȱTeachersȱgenderȱhasȱnoȱeffectȱonȱacademicȱperformanceȱeitherȱinȱsingleȬsexȱ
orȱinȱmixedȱschool.ȱȱ
Doȱtheȱeducationalȱproductionȱfunctionsȱforȱboysȱandȱgirlsȱdifferȱinȱdifferentȱtypesȱ
ofȱ schools?ȱToȱanswerȱ thisȱquestionȱweȱ estimatedȱourȱmodelȱonȱ fourȱ subsamplesȱ
splitȱ byȱ genderȱ schoolȱ typeȱ inȱ Tableȱ  3.13ȱ andȱ Tableȱ  3.14.ȱ Factorsȱ influencingȱ
studentsȱachievementȱ inȱmixedȱschoolsȱareȱfewerȱthanȱthoseȱofȱsingleȱsexȱschools,ȱ
andȱsignsȱvary.ȱComputerȱusageȱaffectsȱperformanceȱnegativelyȱexceptȱ forȱboysȱ inȱ
mixedȱschools.ȱTeacherȱexperienceȱincreasesȱtheȱperformanceȱonlyȱinȱboysȱschools.ȱ
Teachingȱ certificateȱ andȱ teachersȱ universityȱdegreeȱ haveȱ contradictoryȱ effectsȱ onȱ
girlsȱperformance.ȱȱ
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Tableȱ  3.13:ȱEffectsȱofȱAttendingȱSingleȬSexȱvs.ȱCoȬeducationȱSchoolsȱforȱBoysȱandȱGirlsȱ
(maths)ȱȱȱ
DV:ȱmathsȱtestȱscoresȱ Boysȱschools Boysȱinȱmixedȱ
schoolsȱ
Girlsȱschoolsȱ Girlsȱinȱmixedȱschools
Averageȱmathsȱscoresȱ 385ȱ 382ȱ 408ȱ 376ȱ
VARIABLESȱ Bȱ seȱ bȱ seȱ Bȱ seȱ bȱ seȱ
ȱParentsȱeducationȱ
ȱȱUpperȬsecȱ
28.25**ȱ (11.27)ȱ 35.96**ȱ (14.08)ȱ 8.74ȱ (8.28)ȱ 16.74ȱ (20.61)ȱ
Oneȱbookcasesȱ 15.05**ȱ (6.64)ȱ 11.56ȱ (12.31)ȱ 7.84*ȱ (4.50)ȱ 4.12ȱ (15.61)ȱ
TestȱlanguageȱArabicȱȱ Ȭ83.45**ȱ (35.47)ȱ Ȭ22.77ȱ (23.85)ȱ Ȭ65.82**ȱ (26.46)ȱ Ȭ15.10ȱ (23.58)ȱ
TestȱLanguageȱȱ
Spokenȱalwaysȱ
Ȭ12.19*ȱ (6.79)ȱ Ȭ6.70ȱ (6.94)ȱ Ȭ21.63***ȱ (5.43)ȱ Ȭ26.23**ȱ (10.37)ȱ
PCȱatȱH&SCLȱ Ȭ32.63***ȱ (7.03)ȱ Ȭ10.05ȱ (15.23)ȱ Ȭ21.83**ȱ (9.37)ȱ Ȭ27.76*ȱ (16.63)ȱ
PCȱatȱH/SCLȱ Ȭ29.38***ȱ (6.16)ȱ Ȭ8.50ȱ (12.95)ȱ Ȭ18.77***ȱ (7.14)ȱ Ȭ25.08*ȱ (13.35)ȱ
TeacherȱExperience 1.97***ȱ (0.73)ȱ Ȭ0.18ȱ (2.07)ȱ 0.40ȱ (0.45)ȱ 0.36ȱ (1.76)ȱ
TeachingȱCertificateȱ Ȭ6.19ȱ (16.50)ȱ 32.33*ȱ (16.58)ȱ Ȭ26.17**ȱ (12.68)ȱ 7.63ȱ (16.06)ȱ
Mediumȱ
ȱSCLȱResourcesȱȱ
Ȭ18.68**ȱ (7.89)ȱ Ȭ0.23ȱ (33.89)ȱ 14.17ȱ (12.52)ȱ 7.44ȱ (29.18)ȱ
Teacherȱhasȱ
ȱUniversityȱDegreeȱ
0.00ȱ (75.17)ȱ 0.00ȱ (164.6)ȱ 44.41**ȱ (20.30)ȱ Ȭ46.09ȱ (140.17)ȱ
Povertyȱ
ȱ50%ȱDisadvantagedȱ
Ȭ1.25ȱ (9.29)ȱ Ȭ6.55ȱ (27.76)ȱ Ȭ31.17***ȱ (11.54)ȱ Ȭ1.60ȱ (18.33)ȱ
Constantȱ 370.65***ȱ (107.48)ȱ 412.86***ȱ (160.0)ȱ 464.89***ȱ (112.71)ȱ 442.89**ȱ (193.41)ȱ
Observationsȱ 2237ȱ ȱ 1087ȱ ȱ 2261ȱ ȱ 997ȱ ȱ
Note:ȱJackknifeȱStandardȱerrorsȱinȱparenthesisȱ&ȱ(***ȱp<0.01,ȱ**ȱp<0.05,ȱ*ȱp<0.1)ȱ
ȱ
Tableȱ  3.14:ȱEffectsȱofȱAttendingȱSingleȬSexȱvs.ȱCoȬeducationȱSchoolsȱforȱBoysȱandȱGirlsȱ
(science)ȱ
DV:ȱscienceȱtestȱscoresȱ Boysȱschoolsȱ Boysȱinȱmixedȱ
schoolsȱ Girlsȱschoolsȱ Girlsȱinȱmixedȱschoolsȱ
Averageȱscienceȱscoresȱ 400ȱ 399ȱ 428ȱ 393ȱ
VARIABLESȱ Bȱ seȱ bȱ seȱ Bȱ seȱ bȱ seȱ
Parentsȱeducation
ȱȱȱȱUpperȬsecȱ 27.65***ȱ (8.70)ȱ 29.09*ȱ (15.58)ȱ 5.25ȱ (9.73)ȱ 13.90ȱ (15.83)ȱ
ȱȱȱȱȱPostȬsecȱnotȱUNIȱ 37.19***ȱ (9.54)ȱ 27.46ȱ (19.28)ȱ 23.19**ȱ (9.81)ȱ 26.90*ȱ (15.92)ȱ
Nativesȱ 51.25***ȱ (6.42)ȱ 64.51***ȱ (8.37)ȱ 33.39***ȱ (8.66)ȱ 54.03***ȱ (13.15)ȱ
Oneȱbookcasesȱ 14.59**ȱ (6.87)ȱ 16.52ȱ (10.60)ȱ 13.03**ȱ (5.93)ȱ 8.72ȱ (14.54)ȱ
Homeȱpossessȱȱ
ȱȱȱȱMediumȱ 18.19***ȱ (5.68)ȱ 3.02ȱ (13.16)ȱ 18.28***ȱ (5.59)ȱ 9.03ȱ (9.38)ȱ
Testȱlanguageȱ
spokenȱAlwaysȱ Ȭ10.74ȱ (7.54)ȱ 1.27ȱ (8.99)ȱ Ȭ21.15***ȱ (5.40)ȱ Ȭ26.64**ȱ (11.92)ȱ
PCȱatȱH&SCLȱ Ȭ39.24***ȱ (8.54)ȱ Ȭ13.98ȱ (17.85)ȱ Ȭ23.27**ȱ (10.44)ȱ Ȭ36.63**ȱ (15.48)ȱ
PCȱatȱH/SCLȱ Ȭ31.80***ȱ (6.51)ȱ Ȭ8.39ȱ (15.12)ȱ Ȭ19.63**ȱ (8.03)ȱ Ȭ21.98**ȱ (10.14)ȱ
SchoolȱResources
ȱȱȱMediumȱȱ Ȭ24.34**ȱ (11.48)ȱ 1.71ȱ (46.67)ȱ 25.49ȱ (15.77)ȱ Ȭ5.75ȱ (31.96)ȱ
Urbanȱcommunity
population>50000ȱ 20.68*ȱ (10.92)ȱ 13.79ȱ (27.95)ȱ 4.08ȱ (12.64)ȱ 14.54ȱ (19.58)ȱ
Povertyȱ
ȱ50%ȱDisadvantagedȱȱ Ȭ10.16ȱ (12.45)ȱ Ȭ2.05ȱ (24.46)ȱ Ȭ33.70***ȱ (8.97)ȱ Ȭ23.83ȱ (15.17)ȱ
Constantȱ 477.42***ȱ (54.96)ȱ 425.59***ȱ (55.92)ȱ 474.21***ȱ (38.95)ȱ 483.09***ȱ (50.45)ȱ
Observationsȱ 2237ȱ ȱ 1087ȱ ȱ 2261ȱ 997ȱ
Note:ȱJackknifeȱStandardȱerrorsȱinȱparenthesisȱ&ȱ(***ȱp<0.01,ȱ**ȱp<0.05,ȱ*ȱp<0.1)ȱ
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Mediumȱ schoolȱ resourcesȱ reduceȱ studentsȱ performanceȱ inȱ boysȱ schools.ȱ Girlsȱ
schoolsȱlocatedȱinȱaȱsociallyȱdisadvantagedȱareaȱhaveȱlowerȱmathsȱtestȱscoresȱbyȱ31ȱ
points.ȱTheȱnumberȱofȱbooksȱatȱhomeȱsignificantlyȱ increasesȱstudentȱachievementsȱ
onlyȱ inȱsingleȬsexȱschools.ȱTheȱeffectȱofȱnumberȱofȱbooksȱ forȱboysȱ isȱalmostȱ twiceȱ
thatȱforȱgirlsȱforȱmaths.ȱȱȱ
Theȱ sameȱ findingsȱ holdȱ forȱ studentsȱ performanceȱ inȱ science,ȱ exceptȱ forȱ testȱ
languageȱwhichȱ isȱnotȱmoreȱ significantȱonȱ theȱgenderȬschoolȱ typeȱdisaggregation.ȱ
Teachersȱ factorsȱ haveȱ noȱ effectȱ onȱ performanceȱ inȱ science.ȱAȱ largerȱ communityȱ
increasesȱboysȱscienceȱperformanceȱinȱboysȱschools.ȱInȱgeneral,ȱitȱseemsȱthatȱmixedȱ
schoolsȱhaveȱaȱdifferentȱproductionȱfunctionȱthanȱsingleȱsexȱschools.ȱȱȱ
3.8 Extensionsȱȱȱ
Finallyȱweȱ testȱ forȱ parentsȱ andȱ studentsȱ attitudesȱ usingȱmeasuresȱ ofȱ theȱ levelȱ ofȱ
parentalȱsupportȱandȱstudentȱmotivation.ȱTheȱ levelȱofȱparentalȱsupportȱhasȱaȱclearȱ
impactȱ onȱ performanceȱ (Tableȱ AȬ 3.23).ȱ Anȱ increaseȱ ofȱ parentalȱ supportȱ fromȱ
mediumȱ toȱ higherȱ levelsȱ doublesȱ theȱ effectȱ onȱ testȱ scoresȱ (fromȱ 15ȱ toȱ 31ȱ point)ȱ
comparedȱ toȱ lowȱ levelsȱ ofȱ parentalȱ support.ȱ Studentsȱ withȱ higherȱ educationalȱ
aspirationȱperformȱsignificantlyȱbetterȱcomparedȱtoȱstudentsȱwithȱlowerȱaspiration.ȱ
StudentsȱwereȱaskedȱHowȱfarȱdoȱyouȱexpectȱtoȱgoȱinȱschool?ȱStudentsȱwhoȱexpectȱ
toȱ goȱ toȱ universityȱ orȱ postgraduateȱ studiesȱ performȱ significantlyȱ betterȱ (byȱ 23ȱ
points)ȱcomparedȱtoȱstudentsȱwithȱlessȱexpectationsȱ(onlyȱtoȱcompleteȱsecondaryȱorȱ
middleȱ schoolȱ educationȱ orȱ atȱ mostȱ twoȱ yearsȱ postȱ secondaryȱ education).ȱ Theȱ
coefficientsȱonȱotherȱvariablesȱareȱunaffectedȱexceptȱthatȱtheȱeffectȱofȱmothersȱwithȱ
universityȱ educationȱ becomesȱ significantȱ andȱ negativeȱ (byȱ 14ȱ pointsȱ inȱ math)ȱ
comparedȱ toȱ aȱ motherȱ withȱ noȱ educationȱ orȱ didȱ notȱ completeȱ primaryȱ school.ȱ
Scienceȱ estimatesȱ indicateȱ theȱ sameȱ patternsȱ ofȱ effectsȱ forȱ parentalȱ supportȱ andȱ
studentsȱaspiration.ȱȱ
3.8.1 Testingȱforȱaccountabilityȱandȱautonomyȱ
Theȱliteratureȱonȱeconomicsȱofȱeducationȱdescribesȱandȱdiscussesȱdifferentȱtypesȱofȱ
reformȱandȱ theirȱeffects.ȱFromȱ inputȱbasedȱ reformȱ toȱ incentiveȱandȱaccountabilityȱ
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basedȱreform,ȱmanyȱstudiesȱaddressȱthisȱissueȱandȱtryȱtoȱfocusȱonȱtheȱeffectivenessȱ
andȱ efficiencyȱ ofȱ suchȱ reformsȱ (Hanushekȱ 2003;ȱ Pritchettȱ andȱ Filmerȱ 1999;ȱ
Woessmannȱ2003a).ȱAccountabilityȱ isȱmeasuredȱbyȱwhetherȱdataȱaboutȱschoolsȱareȱ
publiclyȱavailableȱandȱwhetherȱparentsȱhaveȱaȱsayȱoverȱ theȱschoolsȱaffairs.ȱSchoolȱ
autonomyȱinvolvesȱpedagogicalȱautonomy,ȱfacingȱcompetition,ȱandȱfreedomȱtoȱhireȱ
andȱfireȱbesidesȱdecentralizationȱofȱeducationȱsystem.ȱItȱisȱdifficultȱtoȱaddressȱtheseȱ
issuesȱ forȱ Egyptȱ asȱ dataȱ onȱ accountabilityȱ andȱ schoolȱ autonomyȱ isȱ veryȱ limited.ȱ
Schoolȱ competitionȱ andȱ freedomȱ toȱ hireȱ andȱ fireȱ areȱ onlyȱ applicableȱ forȱ privateȱ
schoolsȱwhichȱrepresentȱaȱsmallȱpercentageȱofȱeducationȱservicesȱsuppliers.ȱȱ
TIMSSȱ doesȱ askȱ forȱ informationȱ onȱ parentalȱ involvementȱ inȱ schoolȱ activities,ȱ
althoughȱ thereȱ isȱnoȱ indicationȱ ofȱhowȱ effectiveȱ thisȱ is.ȱPedagogicalȱ autonomyȱ isȱ
measuredȱ inȱTIMSSȱ byȱ askingȱ teachersȱwhetherȱ theyȱparticipatedȱ inȱ professionalȱ
developmentȱinȱsubjectȱpedagogyȱinȱtheȱpastȱtwoȱyears.ȱWeȱuseȱtheseȱtwoȱvariablesȱ
inȱTableȱAȬ 3.24:ȱpedagogicalȱautonomyȱappearsȱtoȱhaveȱnoȱeffectȱwhereasȱparentalȱ
involvementȱ inȱ schoolȱ activityȱ hasȱ aȱ significantȱ effectȱ onȱ studentȱ performanceȱ
medium,ȱ lowȱ andȱ veryȱ lowȱ levelsȱ ofȱ involvementȱ areȱ associatedȱwithȱ lowerȱ testȱ
scoresȱthanȱhighȱlevelȱofȱinvolvement.ȱȱ
3.9 Conclusionsȱ
Theȱaimȱofȱthisȱchapterȱwasȱtoȱestimateȱtheȱdeterminantsȱofȱeducationalȱoutcomesȱofȱ
theȱ Egyptianȱ students.ȱ Usingȱ crossȬsectionȱ dataȱ fromȱ TIMSSȱ 2007ȱ toȱ estimateȱ aȱ
reducedȱ formȱ educationȱ productionȱ function,ȱ theȱ natureȱ ofȱ theȱ dataȱ requiresȱ
workingȱwithȱplausibleȱvaluesȱandȱemployingȱ theȱ jackknifeȱ techniqueȱ toȱcalculateȱ
theȱcorrectȱstandardȱerrors.ȱȱTheseȱissuesȱwereȱallȱaddressedȱbeforeȱproceedingȱwithȱ
econometricȱanalysisȱ( Chapterȱ2).ȱThisȱchapterȱestimatesȱanȱeducationalȱproductionȱ
forȱEgyptȱtoȱdetermineȱtheȱinfluenceȱofȱfamilyȱbackgroundȱandȱschoolȱinputsȱonȱ8thȱ
gradeȱstudentsȱperformanceȱinȱtheȱTIMSSȱachievementȱtestsȱforȱmathsȱandȱscience.ȱȱ
Aȱ simpleȱ setȱ ofȱ conclusionsȱ couldȱ beȱ drawnȱ fromȱ thisȱ analysisȱ forȱ 1)ȱ studentsȱ
characteristicsȱ andȱ homeȱ background,ȱ 2)ȱ teachersȱ characteristicsȱ andȱ schoolȱ
resources.ȱTheȱ impactȱofȱparentalȱeducationȱonȱ studentsȱcognitiveȱ skillsȱ isȱ strongȱ
butȱappearsȱnonȱmonotonic.ȱForȱexample,ȱwithȱ fathersȱeducationȱbothȱ theȱhighestȱ
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andȱlowestȱlevelsȱreduceȱperformanceȱrelativeȱtoȱintermediateȱlevels.ȱGivenȱtheȱnonȱ
monotonicȱeffectȱofȱparentsȱeducationȱweȱexploredȱsomeȱinteractionsȱwithȱdifferentȱ
proxiesȱforȱSESȱandȱassets.ȱTheȱestimatesȱsuggestȱthatȱhigherȱhomeȱpossessionsȱareȱ
alwaysȱassociatedȱwithȱsignificantȱpositiveȱeffectsȱonȱachievements.ȱ
Theȱ resultsȱ suggestȱ thatȱ socioȬeconomicȱ variablesȱ (SES)ȱ areȱmoreȱ importantȱ thanȱ
schoolȱlevelȱvariables,ȱalthoughȱnotȱalwaysȱinȱtheȱanticipatedȱway.ȱNumberȱofȱbooksȱ
atȱhomeȱ isȱ foundȱ toȱ increaseȱachievementsȱwhenȱaboveȱ few,ȱ i.e.ȱ forȱoneȱbookcaseȱ
comparedȱ toȱ no,ȱ butȱ thereȱ isȱ noȱ additionalȱ effectȱ ofȱ evenȱmoreȱ bookcases.ȱTheseȱ
resultsȱ goȱ againstȱ theȱ findingsȱ ofȱ Ammermullerȱ et.al.(2005)ȱ whichȱ suggestȱ anȱ
increasingȱeffectȱwithȱmoreȱbooksȱatȱhomeȱ inȱEurope.ȱAȱ likelyȱexplanationȱ isȱ thatȱ
beyondȱ fewȱ booksȱ theȱmeasureȱ isȱ veryȱ imprecise.ȱ Schoolȱ andȱ teachingȱ practicesȱ
placeȱ tooȱmuchȱ emphasisȱ onȱ spoonȱ feedingȱwithȱ littleȱ encouragementȱ forȱ selfȬ
learningȱthroughȱwiderȱreadingȱorȱgoingȱtoȱlibraries,ȱsoȱhavingȱmanyȱbooksȱatȱhomeȱ
mayȱconferȱnoȱclearȱbenefit.ȱȱ
Schoolȱfixedȱeffectsȱdoȱshowȱvariation,ȱbutȱthisȱisȱmainlyȱdueȱtoȱunobservedȱfactorsȱ
ratherȱ thanȱmeasuredȱ teacherȱ characteristicsȱ orȱ schoolȱ resources.ȱThereȱwereȱ twoȱ
mainȱsuspectedȱeffectsȱrelatedȱtoȱschoolȱtypesȱthroughȱgenderȱcompositionȱandȱtheȱ
testȱ language.ȱ Ourȱ researchȱ foundȱ aȱ significantȱ linkȱ betweenȱ schoolȱ typeȱ andȱ
studentȱperformanceȱ inȱEgypt;ȱ first,ȱ languageȱschoolsȱappearȱ toȱhaveȱbetterȱscoresȱ
thanȱ Arabicȱ schools.ȱ Second,ȱ singleȬsexȱ schoolsȱ doȱ betterȱ thanȱ mixedȱ schoolsȱ
(especiallyȱforȱgirls).ȱȱ
Studentsȱ testedȱ inȱ Englishȱ (whoȱ presumablyȱ attendȱ aȱ languageȱ school)ȱ
outperformedȱ studentsȱ testedȱ inȱ Arabicȱ suggestingȱ thatȱ Languageȱ schoolsȱ
outperformȱArabicȱ schools.ȱ Theȱ testȱ languageȱ effectȱ turnsȱ toȱ haveȱ noȱ impactȱ onȱ
scienceȱ achievement.ȱ Splittingȱ TIMSSȱ sampleȱ basedȱ onȱ testȱ languageȱ intoȱArabicȱ
andȱ Englishȱ schoolsȱ changedȱ theȱ resultsȱ dramaticallyȱ indicatingȱ twoȱ differentȱ
productionȱ functions.ȱ Theȱ coefficientsȱ effectsȱ forȱ mostȱ ofȱ theȱ variablesȱ differȱ
betweenȱ Arabicȱ andȱ Englishȱ languageȱ schools.ȱ Theȱ differentȱ effectsȱ patternȱ areȱ
similarȱforȱmathȱandȱscienceȱforȱeachȱtypeȱofȱschoolsȱexceptȱforȱtheȱeffectȱofȱurbanȱ
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communityȱwhichȱincreasesȱscienceȱtestȱscoresȱandȱschoolsȱplacedȱinȱdisadvantagedȱ
areasȱwhichȱreducesȱstudentȱachievementȱinȱscienceȱofȱArabicȱschoolsȱstudents.ȱȱȱ
SingleȬsexȱschoolsȱworkȱbetterȱthanȱmixedȱschoolsȱespeciallyȱforȱgirls.ȱFurthermore,ȱ
singleȬsexȱ languageȱschoolsȱareȱmoreȱeffectiveȱ thanȱArabicȱsingleȱsexȱschools.ȱThisȱ
confirmsȱ theȱdominanceȱofȱ theȱ languageȱschoolsȱandȱ isȱasȱwellȱrelatedȱ toȱ theȱstyleȱ
andȱ socialȬeconomicȱ statusȱ ofȱ enrolledȱ students.ȱ Thoseȱ findingsȱ shouldȱ beȱ takenȱ
withȱ carefulȱ interpretations.ȱ Theȱ schoolȱ selectivityȱ issueȱ isȱ aȱ validȱ pointȱ inȱ thisȱ
context;ȱoneȱshouldȱexpectȱhigherȱSESȱandȱhigherȱeducationȱforȱthoseȱwhoȱenrolledȱ
inȱ theȱ languageȱ schools.ȱHowever,ȱ controllingȱ forȱSESȱ impliesȱ significantȱeffectȱ inȱ
Arabicȱschoolȱbutȱnotȱinȱlanguageȱschools.ȱȱ
Theȱotherȱgeneralȱfindingȱisȱthatȱschoolȱobservedȱvariablesȱhaveȱambiguousȱȱeffectsȱ
onȱ testȱ scores,ȱ consistentȱwithȱ theȱ commonȱ findingȱ inȱ theȱ literatureȱ (Glewweȱandȱ
Kremerȱ 2006;ȱHanushekȱ 1995)ȱ thatȱ theȱ evidenceȱ aboutȱ observableȱ schoolȱ inputsȱ
influenceȱonȱschoolȱqualityȱisȱnotȱprecise.ȱUnlikeȱmathsȱestimates,ȱcommunityȱtypeȱ
andȱ schoolȱ locationȱ haveȱ significantȱ effectsȱ onȱ scienceȱ achievements.ȱ Livingȱ inȱ aȱ
highlyȱ populatedȱ areaȱ (presumablyȱ urbanȱ community)ȱ hasȱ aȱ positiveȱ significantȱ
impactȱonȱachievements.ȱSchoolsȱwhichȱhaveȱmoreȱ thanȱ50%ȱofȱ theȱstudentsȱcomeȱ
fromȱ disadvantagedȱ homesȱ exhibitȱ lowerȱ studentȱ performanceȱ whileȱ urbanȱ
communitiesȱ andȱ richȱ areasȱ haveȱ positiveȱ effectȱ onȱ scienceȱ achievements.ȱ Thoseȱ
findingsȱ couldȱhaveȱ someȱpolicyȱ implicationsȱ regardingȱ givingȱmoreȱ attentionȱ toȱ
schoolsȱinȱpoorȱareasȱandȱinvestigatingȱfurtherȱonȱtheȱpossibleȱreasonsȱbehindȱsuchȱ
effects.ȱ
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AppendixȱAȬ5:ȱDescriptiveȱstatisticsȱandȱfurtherȱestimationsȱȱ
TableȱAȬ 3.1:ȱBasicȱstatisticsȱonȱselectedȱcharacteristicsȱforȱEgyptȱ
Poverty and Social Status in 2007  Egypt      Middle East& 
North Africa 
     Lower middle- 
income countries 
Population, mid-year (millions)  75.5 313 3,437 
GNI per capita (Atlas method, US$)  1,580 2,794 1,887 
GNI (Atlas method, US$ billions)  119.5 876 6,485 
Average annual growth, 2001-07     
Population (%)  1.8 1.8 1.1 
Labor force (%)  2.8 3.6 1.5 
Most recent estimate (latest year available, 2001-07)     
Poverty (% of population below national poverty line)  .. .. .. 
Urban population (% of total population)  43 57 42 
Life expectancy at birth (years)  71 70 69 
Infant mortality (per 1,000 live births)  29 34 41 
Child malnutrition (% of children under 5)  5 .. 25 
Access to an improved water source (% of population)  98 89 88 
Literacy (% of population age 15+)  71 73 89 
Gross primary enrolment (% of school-age population)  105 105 111 
 Male  107 108 112 
 Female  102 103 109 
Source: World Bank, Egypt, Arab Rep. at a glance. This table was produced from the Development Economics LDB database. 
Note: 2007 data are preliminary estimates. 
 
TableȱAȬ 3.2:ȱBasicȱstatisticsȱonȱeducation,ȱEgyptȱandȱMENAȱ2007ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
 MENA Egypt 
Gross enrolment rate (%), pre-primary, total 20.86 17.24 
Net enrolment rate (%), primary level, total 90.45 95.75 
Net enrolment rate (%), secondary, total 66.7 .. 
Gross enrolment rate (%), tertiary, total 25.89 34.75 
Gender parity index (GPI), gross enrolment ratio in primary  education 0.96 0.95 
Gross intake rate to grade 1, total .. 103.33 
Drop-out rate (%), primary .. 3.17 
Percentage of repeaters (%), primary 6.53 3.10 
Out-of-school children, primary, total 3060056 231884 
Primary completion rate, total 91.12 98.45 
Percentage of repeaters (%), secondary .. 7.3 
Primary education, teachers (% trained) .. .. 
Secondary education, teachers (% trained) .. .. 
Pupil-teacher ratio, primary 22.05 27.08 
Pupil-teacher ratio, secondary 18.66 17.08 
Public education expenditure as % of GDP .. 3.75 
Source: World Bank, EdStats 
TableȱAȬ 3.3:ȱAccess,ȱCoverageȱandȱEfficiencyȱofȱeducationȱinȱEgyptȱ
  Total    Male    Female   
 Gross Intake in Grade 1 (%)  103 105 102 
 Primary Gross Enrolment Ratio (%) (6 years)  105 108 102 
 Primary Repeaters (% of primary cohort)  3.1 3.9 2.2 
 Primary Drop Out Rate (%)  5 6 4 
 Primary Completion Rate (%)  99 101 96 
 Expected Primary Completion Rate (%)  98 99 97 
 Number of Primary Age Children Out of School (thousands)  232 10 222 
 Primary Gender Parity Index (GER ratio)19 0.95     
 Secondary Gross Enrolment Ratio (%) (6 years)  88 91 85 
 Lower Secondary (%) (3 years)  98 102 95 
 Upper Secondary (%) (3 years)  77 79 75 
 Vocational and Technical (% of secondary enrolment)  30.3 0.3 0.3 
 Secondary Gender Parity Index (GER ratio)a  0.94 .. .. 
Sources: UNESCO Institute for Statistics (UIS), World Bank, UNAIDS, ILO, Household Surveys,  
IMF, Country. Data are for the most recent year available in 2000-2005.ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
19ȱGender Parity Index (GPI) refers to the ratio of the female to male gross enrolment ratios. A GPI of 1 indicates parity 
between sexes.ȱ
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ȱ
TableȱAȬ 3.4:ȱȱAverageȱmathsȱandȱscienceȱscaleȱscoresȱofȱEgyptȱandȱsomeȱselectedȱcountriesȱ
COUNTRY   N of  
 students 
Maths  
 (Mean) 
(s.e.) COUNTRY N of   
students 
Science  
(Mean) 
 
(s.e.) 
Japan 4312 569.81 (2.41) Japan 5524 553.82 (1.9) 
England 4025 513.4 (4.82) England 4048 541.5 (4.48) 
United States 7377 508.45 (2.83) United States 7593 519.99 (2.86) 
Spain (Basque country) 2296 498.56 (2.99) Spain (Basque Country) 2323 497.71 (2.96) 
Italy 4408 479.63 (3.04) Italy 4408 495.15 (2.82) 
Malaysia 4466 473.89 (5.03) United Arab Emirates 
(Dubai) 
3315 488.87 (2.76) 
Norway 4627 469.22 (1.98) Norway 4743 486.76 (2.19) 
Israel 3294 463.25 (3.95) Jordan 5251 481.72 (3.96) 
United Arab Emirates (Dubai) 3195 460.62 (2.37) Malaysia 4466 470.8 (6.03) 
Lebanon 3786 449.06 (3.98) Israel 3416 467.87 (4.34) 
Turkey 4498 431.81 (4.75) Bahrain 4247 467.45 (1.72) 
Jordan 5251 426.89 (4.12) Iran  3981 458.93 (3.59) 
Tunisia 4080 420.41 (2.43) Turkey 4498 454.16 (3.71) 
Iran, Islamic Republic of 3981 403.38 (4.12) Syria, Arab Republic of 4770 451.98 (2.89) 
Bahrain 4230 398.07 (1.57) Tunisia 4080 444.9 (2.12) 
Indonesia 4203 397.11 (3.81) Indonesia 4203 426.99 (3.37) 
Syria, Arab Republic of 4650 394.84 (3.76) Oman 4752 422.5 (2.96) 
Egypt 6582 390.56 (3.57) Kuwait 4091 417.96 (2.82) 
Algeria 5447 386.75 (2.14) Lebanon 3786 413.61 (5.93) 
Morocco 3060 380.78 (2.97) Egypt 6582 408.24 (3.56) 
Oman 4752 372.43 (3.37) Algeria 5447 408.06 (1.74) 
Palestinian National Authority 4378 367.15 (3.55) Palestinian National 
Authority 
4378 404.13 (3.5) 
Botswana 4208 363.54 (2.27) Saudi Arabia 4269 403.25 (2.45) 
Kuwait 4091 353.67 (2.32) Morocco 3079 401.83 (2.9) 
Saudi Arabia 4243 329.34 (2.85) Botswana 4208 354.53 (3.05) 
Ghana 5294 309.37 (4.36) Qatar 7377 318.85 (1.73) 
Qatar 7184 306.79 (1.37) Ghana 5508 303.27 (5.36) 
 
 
ȱ
TableȱAȬ 3.5:ȱTȬtestȱofȱgenderȱdifferencesȱinȱtestȱscoresȱforȱTIMSSȱinȱEgyptȱȱ
Maths Scienceȱ
Groupȱ Obs.ȱ Meanȱ Std.ȱErr. Std.ȱDev. Mean Std.ȱErr.ȱ Std.ȱDev.
2007
Girlsȱ 3258ȱ 397.26ȱ 1.71ȱ 97.86ȱ 416.80ȱ 1.70ȱ 96.95ȱ
Boysȱ 3324ȱ 383.98ȱ 1.77ȱ 102.12ȱ 399.86ȱ 1.75ȱ 101.02ȱ
diffȱ 13.27ȱ 2.50ȱ 16.94ȱ 2.44ȱ ȱ
tȬstatsȱ 5.38ȱ 6.94 ȱ ȱ
2003
Girlsȱ 3118ȱ 406.32ȱ 1.60ȱ 89.14ȱ 421.62ȱ 1.79ȱ 99.74ȱ
Boysȱ 3534ȱ 405.50ȱ 1.60ȱ 94.93ȱ 420.54ȱ 1.79ȱ 106.65ȱ
diffȱ 0.83ȱ 2.27ȱ 1.08ȱ 2.54ȱ ȱ
tȬstatsȱ 0.36ȱ 0.42 ȱ ȱ
2003ȱvs.ȱ2007
2003ȱ 6652ȱ 405.89ȱ 1.13ȱ 92.26ȱ 421.05ȱ 1.27ȱ 103.46ȱ
2007ȱ 6582ȱ 390.56ȱ 1.25ȱ 101.80ȱ 408.25ȱ 1.22ȱ 99.38ȱ
diffȱ 15.33ȱ 1.69ȱ 12.80ȱ 1.76ȱ ȱ
tȬstatsȱ 9.077ȱ 7.26 ȱ ȱ
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TableȱAȬ 3.6:ȱPercentageȱofȱstudentsȱatȱeachȱbenchmarkȱbyȱgenderȱ
ȱ ȱ Mathsȱȱ Scienceȱȱ
ȱ Performanceȱgroup Nȱofȱcases Percent Nȱofȱcasesȱ Percent
Girlsȱ
Belowȱ400ȱ 1389ȱ 50ȱ 1182ȱ 42ȱ
Fromȱ400ȱtoȱ475ȱ 922ȱ 27ȱ 964ȱ 29ȱ
Fromȱ475ȱtoȱ550ȱ 673ȱ 17ȱ 766ȱ 21ȱ
Fromȱ550ȱtoȱ625ȱ 243ȱ 5ȱ 314ȱ 8ȱ
Aboveȱ625ȱ 31ȱ 1ȱ 31ȱ 1ȱ
Boysȱ
Belowȱ400ȱ 1616ȱ 56ȱ 1447ȱ 49ȱ
Fromȱ400ȱtoȱ475ȱ 827ȱ 25ȱ 891ȱ 26ȱ
Fromȱ475ȱtoȱ550ȱ 605ȱ 15ȱ 679ȱ 18ȱ
Fromȱ550ȱtoȱ625ȱ 232ȱ 4ȱ 269ȱ 6ȱ
Aboveȱ625ȱ 45ȱ 1ȱ 38ȱ 1ȱ
Totalȱ
Belowȱ400ȱ 3005ȱ 53ȱ 2629ȱ 45ȱ
Fromȱ400ȱtoȱ475ȱ 1748ȱ 26ȱ 1855ȱ 28ȱ
Fromȱ475ȱtoȱ550ȱ 1278ȱ 16ȱ 1445ȱ 19ȱ
Fromȱ550ȱtoȱ625ȱ 475ȱ 5ȱ 584ȱ 7ȱ
Aboveȱ625ȱ 76ȱ 1ȱ 69ȱ 1ȱ
ȱ
TableȱAȬ 3.7:ȱTeachersȱage,ȱpercentagesȱofȱstudentsȱandȱaverageȱscoresȱ
Age of teacher Maths Science 
 Freq. Percent mean se Freq. Percent Mean  se 
under 25 84 1.82 327.8 26.09 104 1.9 410.43 10.41 
25 to 29 444 7.87 358.23 17.38 974 18.35 406.34 7.92 
30 to 39 2989 52.35 391.28 5.61 2573 39.16 397.66 6.85 
40 to 49 2116 33.83 396.13 6.21 2718 38.34 418.4 5.74 
50 to 59 321 4.05 432.12 16.01 67 2.25 409.96 29.12 
60 or older 38 0.07 533.06 5.18     
 
TableȱAȬ 3.8:ȱTeachersȱjobȱsatisfaction,ȱbyȱaverageȱtestȱscoresȱandȱstudentsȱpercentagesȱ
Job satisfaction Maths science 
 Freq. Percent mean se Freq. Percent mean se 
very high 1787 25.18 394.53 7.15 1758 25.7 422.84 6.36 
high 2099 33.53 394.66 6.58 2606 40.19 408.87 5.46 
medium 2165 34.67 388.06 6.5 1753 29.02 396.15 8.65 
low 331 4.35 372.35 20 236 3.06 389.65 19.64 
very low 105 2.27 357.84 34.19 125 2.02 391.16 26.92 
TableȱAȬ 3.9:ȱClassȱsize,ȱpercentagesȱofȱstudentsȱandȱaverageȱtestȱscoresȱ
Class size  Maths science 
 Freq. Percent mean se Freq. Percent mean se 
1 to 24 328 4.02 410.04 12.8 273 3.98 419.52 13.63 
25 to 40 3067 53.18 394.72 4.93 3007 53.21 411.37 5.2 
41 or more 2981 42.8 386.05 5.59 3027 42.81 404.15 5.42 
 
TableȱAȬ 3.10:ȱPercentȱofȱEconomicȱDisadvantageȱStudentsȱandȱMathsȱscaleȱscoresȱinȱEgyptȱ
Students economic background 
(% disadvantaged) 
Maths science 
 Freq. Percent mean se Freq. Percent mean se  
Below 10 % 1148 10.47 416.71 17.44 1148 10.47 430.39 15.93  
11 to 25% 735 11.07 399.37 11.31 735 11.07 418.58 11.6  
26 to 50% 1130 23.73 390.87 5.52 1130 23.73 410.55 6.17  
More than 50% 2757 54.73 379.82 4.76 2757 54.73 397.93 4.77  
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TableȱAȬ 3.11:ȱAllocationȱofȱschoolȱsampleȱinȱEgyptȬȱeighthȱgradeȱ
ExplicitȱStratumȱ Total
sampled
schoolsȱ
Ineligible
Schoolsȱ
ParticipatingȱSchoolsȱ NonȬ
Participating
Sampledȱ
Schoolsȱ
Sampledȱ
Schoolsȱ
1stȱ
Replacementȱ
2stȱ
Replacementȱ
PublicȱȱCairoȱȱ 18ȱ 0ȱ 18ȱ 0ȱ 0ȱ 0ȱ
PublicȱȱAlexandriaȱȱ 22ȱ 0ȱ 22ȱ 0ȱ 0ȱ 0ȱ
PublicȱȱAllȱotherȱregionsȱȱ 120ȱ 0ȱ 119ȱ 1ȱ 0ȱ 0ȱ
ExperimentalȱLanguageȱȱ 25ȱ 0ȱ 25ȱ 0ȱ 0ȱ 0ȱ
FreeȱPrivateȱȱ 2ȱ 0ȱ 2ȱ 0ȱ 0ȱ 0ȱ
Privateȱȱ 25ȱ 0ȱ 24ȱ 1ȱ 0ȱ 0ȱ
PrivateȱLanguageȱȱ 25ȱ 4ȱ 21ȱ 0ȱ 0ȱ 0ȱ
Totalȱȱ 237ȱ 4ȱ 231ȱ 2ȱ 0ȱ 0ȱ
Source: TIMSS 2007 Technical Report, p 374.  
TableȱAȬ 3.12:ȱȱEstimatedȱeffectȱofȱcomputerȱusageȱfourȱcategoriesȱ(maths)ȱ
VARIABLESȱ b se
Pcȱbothȱatȱhomeȱandȱatȱschoolȱ Ȭ30.13***ȱ (6.13)ȱ
Pcȱatȱhomeȱbutȱnotȱatȱschoolȱ Ȭ31.44***ȱ (5.95)ȱ
Pcȱatȱschoolȱbutȱnotȱatȱhomeȱ Ȭ24.57***ȱ (5.67)ȱ
Pcȱonlyȱatȱotherȱplacesȱȱ Ȭ4.71ȱ (6.78)ȱ
LowerȬsecȱEDCȱ 7.64ȱ (5.97)ȱ
UpperȬsecȱ 23.65***ȱ (6.51)ȱ
PostȬsecȱnotȱUNIȱ 34.80***ȱ (6.99)ȱ
Universityȱdegree 4.02ȱ (6.86)ȱ
Nativesȱ 48.48***ȱ (5.28)ȱ
Oneȱbookcasesȱ 10.68**ȱ (4.36)ȱ
Twoȱbookcasesȱ 2.14ȱ (6.37)ȱ
HomeȱpossessȱHȱ 61.15***ȱ (5.43)ȱ
HomeȱpossessȱM 41.58***ȱ (4.80)ȱ
Boyȱstudentȱ Ȭ10.08*ȱ (5.44)ȱ
TLȱspokenȱALsȱ Ȭ20.27***ȱ (3.77)ȱ
Maleȱteacherȱ 1.88ȱ (7.59)ȱ
T.ȱExperienceȱ 1.02***ȱ (0.36)ȱ
T.ȱCertificateȱ 8.45ȱ (9.48)ȱ
MȱSCLȱRCSȱ Ȭ5.07ȱ (7.13)ȱ
LȱSCLȱRSCȱ Ȭ22.72ȱ (14.23)ȱ
T.ȱUNIȱDegreeȱ 0.29ȱ (21.28)ȱ
COMMU.>50000ȱ 10.77ȱ (6.72)ȱ
Povȱ50%ȱDisadvȱ Ȭ9.34ȱ (5.93)ȱ
Classȱsizeȱȱ Ȭ0.71ȱ (1.35)ȱ
ClassȱsizeȱSqrȱ 0.00ȱ (0.02)ȱ
Constantȱ 352.23***ȱ (32.43)ȱ
 
 
 
ȱ
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TableȱAȬ 3.13:ȱFamily,ȱSchoolȱBackgroundȱandȱPerformanceȱdifferencesȱbetweenȱboysȱandȱ
girlsȱȱ
DV: Test scores Maths                 n (6582)         R2 .243 Science                n (6582)         R2 .243 
 Variables  B se Interaction for a boy b Se 
Interaction for a 
boy 
Mother education level   
 
  
 
No or not finished elementary 11.44ȱ (9.9)ȱ Ȭ9.59ȱ (12.41)ȱ 10.03ȱ (9.88)ȱ Ȭ9.75ȱ ȱ(12.32)ȱ
Elementary/middle school 13.92*ȱ (7.85)ȱ Ȭ18.19**ȱ (8.57)ȱ 13.39*ȱ (7.68)ȱ Ȭ18.02**ȱ (8.38)ȱ
Secondary school 28.24***ȱ (9.7)ȱ Ȭ10.64ȱ (11.51)ȱ 28.79***ȱ (9.45)ȱ Ȭ12.95ȱ (11.24)ȱ
2 years of post-secondary 
school 
25.88***ȱ (9.42)ȱ Ȭ2.60ȱ (12.31)ȱ 26.79***ȱ (9.55)ȱ Ȭ4.81ȱ (12.55)ȱ
Father education level ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
No or not finished elementary Ȭ8.19ȱ (9.220ȱ Ȭ5.92ȱ (13.67)ȱ Ȭ9.40ȱ (9.27)ȱ Ȭ4.33ȱ (13.93)ȱ
Elementary/middle school Ȭ2.62ȱ (9.32)ȱ 9.82ȱ (10.32)ȱ Ȭ3.04ȱ (9.04)ȱ 10.74ȱ (10)ȱ
Secondary school 5.37ȱ (9.28)ȱ 18.73ȱ (13.25)ȱ 5.28ȱ (8.93)ȱ 20.20ȱ (13.02)ȱ
2 years of post-secondary 
school 
24.87***ȱ (9.19)ȱ Ȭ2.91ȱ (9.67)ȱ 24.76***ȱ (8.89)ȱ Ȭ2.24ȱ (9.86)ȱ
Both parents Egyptian=1 39.87***ȱ (7.35)ȱ 16.35**ȱ (8.17)ȱ 39.18***ȱ (7.65)ȱ 16.20**ȱ (8.08)ȱ
No of books at your home ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
One bookcase 8.17ȱ (5.97)ȱ 6.31ȱ (8.6)ȱ 6.32ȱ (6.02)ȱ 7.45ȱ (8.69)ȱ
Two bookcases or more Ȭ1.60ȱ (7.57)ȱ 2.71ȱ (11.16)ȱ Ȭ1.01ȱ (7.73)ȱ 3.54ȱ (11.23)ȱ
Home possession index ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
High 33.41***ȱ (7.65)ȱ 3.19ȱ (10.59)ȱ 35.05***ȱ (7.34)ȱ Ȭ0.21ȱ (10.21)ȱ
Medium 19.18***ȱ (4.25)ȱ Ȭ1.63ȱ (7.83)ȱ 19.06***ȱ (4.1)ȱ Ȭ1.31ȱ (7.63)ȱ
 Student gender (male =1) Ȭ10.80ȱ (35.7)ȱ Ȭȱ ȱ Ȭ36.97ȱ (38.11)ȱ Ȭȱ ȱ
 Test Language spoken at 
home (always=1) 
Ȭ26.52***ȱ (4.67)ȱ 16.381**ȱ (6.84)ȱ Ȭ28.61***ȱ (5.17)ȱ 20.30***ȱ (7.2)ȱ
 Computer use  ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
Both at home and school Ȭ24.85***ȱ (8.82)ȱ 5.88ȱ (11.72)ȱ Ȭ23.11***ȱ (8.35)ȱ 2.33ȱ (11.09)ȱ
Either home or school Ȭ23.83***ȱ (6.37)ȱ 2.67ȱ (8.16)ȱ Ȭ22.17***ȱ (6.02)ȱ 0.19ȱ (8.02)ȱ
PlayStation or similar games 
yes = 1 
Ȭ13.99***ȱ (4.79)ȱ Ȭ10.686*ȱ (6.49)ȱ Ȭ13.38**ȱ (5.24)ȱ Ȭ10.56ȱ (6.97)ȱ
 Test language (Arabic=1) Ȭ39.88*ȱ (23.29)ȱ Ȭ10.60ȱ (26.46)ȱ Ȭ35.12**ȱ (17.19)ȱ Ȭ15.01ȱ (20.02)ȱ
Teacher characteristics and 
school resources 
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
Teacher gender ( male = 1) Ȭ2.77ȱ (8.14)ȱ 7.67ȱ ȱ
(10.24)ȱ 1.81ȱ (8.66)ȱ Ȭ7.48ȱ (10.97)ȱ
Teacher  years of experience 1.03**ȱ (0.42)ȱ 0.00ȱ (0.6)ȱ Ȭ0.37ȱ (0.61)ȱ Ȭ0.17ȱ (0.79)ȱ
Teaching certificate    7.40ȱ (10.73)ȱ Ȭ3.29ȱ (11.01)ȱ 8.31ȱ (9.12)ȱ Ȭ13.19ȱ (10.75)ȱ
Availability of school 
resources  
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
Medium 10.56ȱ (9.82)ȱ Ȭ22.270**ȱ (10.87)ȱ 12.24ȱ (10.44)ȱ Ȭ25.63**ȱ (11.91)ȱ
Low Ȭ20.38ȱ (21.71)ȱ 2.13ȱ (24.3)ȱ Ȭ38.24ȱ (25.77)ȱ 27.14ȱ (28.64)ȱ
Teacher  formal education  ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
University Ȭ0.47ȱ (20.23)ȱ Ȭ13.00ȱ (20.84)ȱ Ȭ34.46**ȱ (14.02)ȱ 39.99*ȱ (20.68)ȱ
Postgraduate studies Ȭ22.14ȱ (24.71)ȱ 10.02ȱ (26.62)ȱ Ȭ59.91***ȱ (16.32)ȱ 75.79***ȱ (28.76)ȱ
Type of community  (> 
50000 people = 1) 
6.22ȱ (7.9)ȱ 4.77ȱ (9.65)ȱ 8.38ȱ (8.16)ȱ 7.31ȱ (9.87)ȱ
 %  disadvantaged std 
(>50%=1) 
Ȭ17.71**ȱ (8.71)ȱ 19.42*ȱ (10.74)ȱ Ȭ18.35**ȱ (8.96)ȱ 17.99ȱ (11.94)ȱ
 Class size  (more than 41 =1) Ȭ8.45ȱ (7.51)ȱ 5.24ȱ (12.23)ȱ Ȭ4.65ȱ (8.1)ȱ Ȭ5.09ȱ (10.78)ȱ
Constant ȱ ȱ 413.60***ȱ (36.12)ȱ ȱ ȱ 458.69***ȱ (26.71)ȱ
Controls for missing included  ȱ ȱ Yesȱ ȱ ȱ ȱ Yesȱ ȱ
TIMSSȱSamplingȱweightsȱemployed,ȱJackknifeȱstandardȱerrorsȱinȱparentheses,ȱSignificanceȱlevels:ȱ*ȱp<0.10,ȱ**ȱp<0.05,ȱ
***ȱp<0.01.ȱȱDataȱisȱfromȱTIMSSȱ2007ȱforȱEgypt.ȱOmittedȱcategoriesȱare:ȱuniversityȱdegreeȱorȱhigher,ȱforeigners,ȱnoȱorȱ
fewȱ books,ȱ lowȱ homeȱ possessions,ȱ girl,ȱ notȱ always,ȱ otherȱ orȱ none,ȱ no,ȱ English,ȱ female,ȱ no,ȱ highȱ resources,ȱ notȱ
university,ȱlessȱthanȱ50000,ȱlessȱthanȱ50%,ȱlessȱthan41ȱ.ȱȱ
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TableȱAȬ 3.14:ȱPopulationȱ(10ȱyearsȱ&ȱover),ȱbyȱeducationalȱstatusȱ&ȱsexȱinȱEgypt,ȱresultsȱofȱ
2006ȱpop.ȱCensusȱ(percentage)ȱ
 
Illiterate 
Read 
& 
write 
Illiteracy 
Below 
intermediate 
Intermediate 
Above 
intermediate 
University 
degree 
Above 
university 
degree 
NA 
Male 22.34 13.41 1.21 20.84 28.18 2.82 10.8 0.32 0.08 
Female 37.26 10.45 0.72 17.95 23.31 2.23 7.85 0.02 0.08 
Total 29.64 11.96 0.97 19.42 25.8 2.53 9.35 0.24 0.08 
Source: Central Agency for Public Mobilization and Statistics (CAPMAS), 2006 Census.  (NA: Not Available) 
TableȱAȬ 3.15:ȱEstimatesȱofȱParentsȱEducationȱInteractionȱwithȱHomeȱPossessionȱ(high)ȱ
 Maths Science 
 (1) mother interaction (2) father interaction (3) mother interaction (4) father interaction 
Mother EDC      
Elementary/middle 
SCL 
-2.215 (5.066)   -1.350 (5.362)   
Secondary school 14.579** (6.611)   16.194** (6.872)   
Post secondary SCL 17.644** (7.050)   19.620*** (7.566)   
Uni or PG -12.510* (7.352)   -10.958 (7.800)   
Father EDC      
Elementary/middle 
SCL 
  14.647** (6.614)   14.669** (6.663) 
Secondary school   27.269*** (5.787)   27.523*** (5.918) 
 Post secondary not uni    37.048*** (5.471)   37.146*** (5.842) 
Uni or PG   4.561 (7.269)   4.648 (7.264) 
HPI (high) X 
Elementary  
-9.908 (13.140) -19.827 (16.451) -9.466 (13.483) -18.173 (16.545) 
HPI (high) X 
Secondary  
3.231 (12.699) -11.107 (15.701) 2.487 (13.671) -10.354 (16.357) 
HPI (high) X Post sec 1.895 (10.186) -9.591 (11.779) 2.615 (10.356) -7.077 (11.945) 
HPI (high) X Uni/PG 24.856* (12.806) 21.991** (10.961) 25.623** (13.031) 22.143* (11.336) 
Home Possessions 
(high) 
32.078*** (7.305) 38.098*** (8.635) 32.655*** (7.762) 37.822*** (9.172) 
Constant 398.338*** (28.701) 397.594*** (28.879) 434.905*** (23.174) 433.858*** (23.461) 
Other variables and 
controls for missing 
Yes Yes  Yes  Yes  
Significance levels: * p<0.10, ** p<0.05, *** p<0.01.  Data are from TIMSS 2007 for Egypt. 
TableȱAȬ 3.16:ȱEstimatesȱofȱParentsȱEducationȱInteractionȱwithȱHighȱParentalȱSupportȱ(PS)ȱ
 Maths Science 
 (1)model with PS (2) Interaction of  father 
education X PS 
(3) model with PS (4) Interaction of  father 
education X PS 
Mother education                             
Elementary/middle Scl  -2.60 (5.06)   -2.21 (5.46)   
Secondary school 14.40** (6.31)   15.79** (6.42)   
Post-secondary Scl 16.57** (6.67)   17.22** (7.40)   
Uni or PG -7.69 (6.83)   -5.99 (7.26)   
Father Education     
Elementary/middle Scl 13.75** (6.57) 13.318** (6.599) 12.80* (6.67) 12.989* (6.949) 
Secondary Scl 26.23*** (6.01) 24.767*** (6.687) 25.22*** (6.11) 26.981*** (6.700) 
Post-secondary school 35.21*** (5.51) 37.733*** (5.614) 34.48*** (5.79) 38.392*** (6.711) 
Uni or PG 10.23 (6.58) 4.975 (7.102) 9.02 (6.67) 2.354 (8.291) 
PS ( high) 26.66*** (8.72) 23.338** (11.072) 31.34*** (8.64) 32.202*** (10.009) 
PS ( Medium) 8.52 (6.54) 8.587 (6.547) 14.95* (7.94) 14.699* (7.951) 
PS (high) X Elementary    2.861 (10.541)   -0.864 (10.369) 
PS (high) X Secondary   10.547 (13.229)   -6.738 (12.408) 
PS (high) X Post sec   -11.008 (10.544)   -11.715 (9.852) 
PS (high) X Uni or PG   27.225** (12.395)   19.253* (10.747) 
Constant 366.59*** (26.64) 367.602*** (27.322) 406.17*** (26.56) 405.745*** (26.099) 
Other variables and 
controls for missing 
yes 
 
yes  yes  yes  
Significance levels: * p<0.10, ** p<0.05, *** p<0.01.  Data are from TIMSS 2007 for Egypt. 
ȱ
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TableȱAȬ 3.17:ȱInteractionȱofȱParentsȱhighestȱlevelȱEducationȱandȱcomputerȱuseȱPCȱ(bothȱatȱ
homeȱandȱschool)ȱȱȱ
 Maths  Science  
Parents highest level of  EDC b se b se 
lower-secondary  11.637* (6.183) 7.436 (5.160) 
upper-secondary 29.164*** (6.861) 23.400*** (5.548) 
post-secondary not uni 35.791*** (7.140) 29.443*** (7.231) 
university degree -3.632 (7.240) -11.099* (6.112) 
Lower SEC X PC -1.938 (11.445) -1.298 (11.666) 
Upper SEC X PC 7.446 (11.867) 1.603 (11.031) 
Post SEC X PC 20.969* (11.072) 23.176* (11.888) 
Uni  X PC 39.162*** (11.774) 33.125*** (10.609) 
PC home and SCL -34.105*** (8.368) -42.187*** (10.454) 
PC home or SCL -21.435*** (4.160) -25.176*** (4.422) 
Constant 399.747*** (28.788) 437.151*** (24.375) 
Other variables and controls for missing Yes   Yes   
Significance levels: * p<0.10, ** p<0.05, *** p<0.01.  Data are from TIMSS 2007 for Egypt 
 
 
TableȱAȬ 3.18:ȱEstimatesȱofȱFamily,ȱStudentȱ andȱSchoolsȱonȱTestȱ scoresȱ andȱ fixedȱ effectȱ
estimatesȱ(Maths)ȱ
DV : Test scores (  5 plausible values) (1)  (2)  (3)  
 OLS no school controls OLS school controls School Fixed Effects 
Family and student background  b se b se b se 
Mother education level       
    Elementary/middle school -1.355 (5.068) -3.036 (5.101) -1.383 (4.668) 
    Secondary school 18.809*** (5.936) 14.987** (6.216) 8.361 (6.027) 
    2 years of post secondary school 25.365*** (6.791) 17.584*** (6.703) 7.411 (6.473) 
   University degree or higher 0.114 (7.085) -6.723 (6.918) -12.367* (6.480) 
Father education level       
    Elementary/middle school 15.136** (6.591) 13.683** (6.561) 9.278 (7.053) 
    Secondary school 28.509*** (6.107) 26.310*** (6.012) 19.981*** (6.263) 
    2 years of post secondary school 41.145*** (5.475) 35.144*** (5.403) 27.290*** (5.720) 
    University degree or higher 15.773** (6.552) 10.611 (6.631) 4.950 (6.043) 
Both parents Egyptian 49.557*** (5.348) 49.427*** (5.106) 46.604*** (3.843) 
Books at  home (one bookcase) 9.737** (4.440) 11.126*** (4.313) 7.670* (4.089) 
Books at  home (two bookcases or more) 0.275 (6.501) 0.850 (6.280) 3.460 (4.015) 
Home possessions index       
    High 47.605*** (4.728) 34.731*** (4.372) 22.391*** (4.175) 
   Medium 22.654*** (3.836) 18.558*** (3.532) 12.360*** (3.219) 
student gender (male =1) -10.569* (5.393) -9.342* (5.422) 2.758 (4.998) 
Testing lang. spoken at home (always=1) -19.586*** (3.905) -17.994*** (3.721) -12.428*** (3.780) 
Computer use        
    Both at home and school -21.085*** (5.183) -21.879*** (4.965) -20.010*** (4.500) 
    Either home or school -22.008*** (4.301) -21.822*** (4.233) -18.025*** (3.962) 
PlayStation ( yes = 1) -19.289*** (3.192) -19.533*** (3.073) -17.746*** (3.238) 
 Teacher characteristics and school resources       
Test language (Arabic=1)   -40.758*** (12.087)   
Teacher gender ( male = 1)   -0.642 (7.657)   
Teacher  years of experience   1.065*** (0.388)   
Teaching certificate      8.057 (9.587)   
Medium school resources   -3.214 (7.580)   
Low school resources   -19.639 (13.745)   
Teacher  formal EDC (university=1)   -5.361 (23.189)   
Teacher  formal EDC(PG=1)   -13.253 (24.771)   
Type of community (> 50000 = 1)   9.816 (6.513)   
% of disadvantaged std (> 50%=1)   -7.040 (6.254)   
 Class size  (more than 41 =1)   -4.920 (6.393)   
Constant 365.975*** (8.602) 400.594*** (28.554) 371.562*** (7.239) 
Missing obs. Controls Yes   Yes   Yes  
Adjusted- r square .2124  .2422  .3889  
N 6582  6582  6582  
(4) The Null Model     Maths  
Only School Dummies Included     R2.2972  
N     6582  
Significance levels: * p<0.10, ** p<0.05, *** p<0.01.  Data are from TIMSS 2007 for Egypt. 
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TableȱAȬ 3.19:ȱEstimatesȱofȱFamily,ȱStudentȱ andȱSchoolsȱonȱTestȱ scoresȱ andȱ fixedȱ effectȱ
estimatesȱ(Science)ȱ
DV : Test scores (  5 plausible values) (1)  (2)  (3)  
 OLS no school controls OLS school controls School Fixed Effects 
Family and student background  b se b se b se 
Mother education level       
    Elementary/middle school -0.000 (4.690) -1.276 (4.868) -0.563 (4.271) 
    Secondary school 19.525*** (5.220) 16.464*** (5.510) 8.388* (4.946) 
    2 years of post secondary school 22.429*** (6.837) 17.526** (7.172) 5.346 (6.042) 
    University degree or higher -5.148 (6.649) -9.847 (6.582) -17.149*** (5.475) 
Father education level       
    Elementary/middle school 12.985** (5.422) 11.773** (5.312) 7.781 (5.349) 
    Secondary school 23.775*** (5.614) 21.762*** (5.680) 15.582*** (5.127) 
    2 years of post secondary school 38.545*** (6.343) 33.667*** (6.584) 26.154*** (6.182) 
    University degree or higher 9.680 (6.780) 5.898 (6.699) 0.686 (6.230) 
Both parents Egyptian 49.138*** (4.803) 47.361*** (5.071) 46.288*** (4.493) 
Books at  home (one bookcase) 12.326** (4.904) 12.069** (4.798) 9.800** (4.646) 
Books at  home (two bookcases or more) -1.239 (6.947) -1.033 (6.761) 2.107 (4.641) 
Home possessions index       
     High 44.628*** (5.793) 35.658*** (5.997) 22.752*** (5.818) 
     Medium 21.734*** (4.326) 18.467*** (4.228) 12.181*** (4.276) 
 student gender (male =1) -14.159*** (5.249) -16.499*** (5.501) 3.502 (5.509) 
 Testing lang. spoken at home (always=1) -18.339*** (3.926) -16.935*** (4.165) -11.424*** (3.845) 
 computer use        
     Both at home and school -30.885*** (6.687) -31.587*** (6.537) -29.546*** (6.342) 
     Either home or school -26.122*** (4.572) -25.630*** (4.457) -21.953*** (4.610) 
PlayStation ( yes = 1) -14.804*** (3.089) -14.602*** (3.197) -13.413*** (3.045) 
 Teacher characteristics and school resources       
Test language (Arabic=1)   -14.025 (12.033)   
Teacher gender ( male = 1)   -2.516 (6.353)   
Teacher  years of experience   -0.221 (0.521)   
Teaching certificate      0.740 (7.426)   
Medium school resources   -1.360 (8.648)   
Low school resources   -16.327 (17.100)   
Teacher  formal EDC (university=1)   -13.289 (16.125)   
Teacher  formal EDC(PG=1)   -22.468 (21.729)   
Type of community (> 50000 = 1)   13.031* (7.234)   
% of disadvantaged std (> 50%=1)   -11.697** (5.764)   
 Class size  (more than 41 =1)   -4.934 (6.546)   
Constant 390.212*** (7.869) 432.479*** (23.783) 392.628*** (6.520) 
Missing obs. Controls Yes   Yes  Yes  
Adjusted- r square .2016  .2193  .3739  
N 6582  6582  6582  
(4) The Null Model     Science  
Only School Dummies Included     R2 .2807  
N     6582  
Significance levels: * p<0.10, ** p<0.05, *** p<0.01.  Data are from TIMSS 2007 for Egypt. 
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Tableȱ AȬ 3.20:ȱ Averageȱ testȱ scoresȱ onȱ studentsȱ homeȱ spokenȱ language,ȱ parentsȱ
nationality,ȱandȱtestȱlanguageȱ
Home spoken lang. Born in country N % total Maths Science 
 Mean se Std.dev Mean se Std.dev 
Always Both parents 3274 52.06 396.25 3.78 95.21 414.25 3.89 93.72 
3904 (62.08%) Only one parent 441 7.01 341.32 9.07 89.75 357.89 7.9 90.4 
 
Neither parent 189 3.01 331.51 8.03 79.27 355.01 7.22 78.22 
Almost always Both parents 945 15.03 433.98 5.01 100.07 448.08 5.19 100.79 
1109 (17.63%) Only one parent 129 2.05 372.2 12.37 101.34 387.84 13.46 98.75 
 
Neither parent 35 0.56 340.62 22.29 91.07 361.03 24.16 85.4 
Sometimes Both parents 838 13.32 417.12 6.54 96.65 435.16 6.41 97.79 
992(15.77%) Only one parent 118 1.88 358.14 14.85 97.69 374.89 13.61 95.88 
 
Neither parent 36 0.57 389.94 22.31 90.46 400.01 19.86 92.47 
Never Both parents 227 3.61 410.41 10.75 101.82 424.35 12.29 99.02 
284 (4.52%) Only one parent 43 0.68 332.9 23.32 98.43 357.03 33.48 100.77 
 
Neither parent 14 0.22 311.25 41.2 87.99 344.93 45.3 78.03 
 
 
TableȱAȬ 3.21:ȱInteractionȱofȱtestȱlanguageȱandȱHomeȱPossessionȱIndexȱȱ
Dependant Variable : students  Maths Test Scores  (5 Plausible Values) Maths Science 
Family and student background b se b se 
ARABIC TEST LANGUAGE  -86.533*** (29.436) -86.086*** (25.488) 
High Home possess  -19.975 (23.585) -17.834 (21.974) 
Medium  Home possess  -15.459 (20.233) -16.675 (21.378) 
Arabic X High possessions 56.487** (24.506) 55.145** (23.088) 
Arabic  X Medium possessions 33.893 (20.757) 35.638 (21.962) 
Other variables and Controls for missing included yes yes  
Significance levels: * p<0.10, ** p<0.05, *** p<0.01.  Data are from TIMSS 2007 for Egypt. 
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Figureȱ AȬ 3.1:ȱDistributionȱ ofȱ studentsȱ testȱ scoresȱ forȱMathsȱ cognitiveȱ domainȱ byȱ testȱ
language
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FigureȱAȬ 3.2:ȱDistributionȱ ofȱ studentsȱ testȱ scoresȱ forȱ Scienceȱ cognitiveȱ domainȱ byȱ testȱ
language
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TableȱAȬ 3.22:ȱFamily,ȱSchoolȱBackgroundȱ(TESTȱLANGUAGE)ȱandȱtestȱscoresȱ
Dependant Variable : Test Scores  ( 5 Plausible Values) 
 
Maths Science 
Knowing Applying Reasoning 
Maths Science Maths Science Maths Science 
Family 
controls Yes Yes Yes Yes Yes Yes Yes Yes 
Arabic Test 
language 
-40.758***    
(12.087) 
-14.025 
(12.033) 
-43.656***    
(12.714) 
-18.952*       
(11.475) 
-45.696***    
(14.384) 
0.664        
(13.945) 
-33.211***     
(12.761) 
-22.120* 
(12.857) 
School 
controls Yes Yes Yes Yes Yes Yes Yes Yes 
Missing O. 
controls Yes Yes Yes Yes Yes Yes Yes Yes 
Constant  400.594***    
(28.554) 
432.479*** 
(23.783) 
402.050***    
(28.965) 
433.873***    
(24.913) 
412.824***    
(34.570) 
446.340***    
(26.752) 
401.147***    
(24.418) 
426.953***    
(21.786) 
Jackknife standard errors in parentheses, Significance levels: * p<0.10, ** p<0.05, *** p<0.01.  Data are from TIMSS 2007  
ȱ
ȱ
TableȱAȬ 3.23:ȱParentalȱsupportȱandȱstudentsȱmotivationȱ
DV : Test scores(PVs) Maths Science 
 b se b se 
 Level of parental support 
    
High/very high 25.507*** (8.808) 31.124*** (8.096) 
Medium  8.673 (6.489) 14.819* (7.817) 
Low/very low (omitted)     
Students expectation of  education level     
University or higher  24.026*** (3.689) 23.305*** (3.788) 
Below university (omitted)     
Other controls included Yes  Yes  
Controls for missing observations  Yes  Yes  
Constant 358.239*** (28.431) 389.339*** (25.768) 
Significance levels: * p<0.10, ** p<0.05, *** p<0.01.  Data are from TIMSS 2007 for Egypt. 
ȱ
ȱ
TableȱAȬ 3.24:ȱ Parentalȱ involvementȱ andȱ teachersȱ pedagogicalȱ autonomyȱ effectsȱ onȱ testȱ
scoresȱȱ
DV : Test scores(PVs) Maths Science 
Parental involvement  b se b se 
Medium -24.912** (11.175) 0.184 (9.967) 
Low  -29.535*** (11.143) -13.515 (10.229) 
Very low -40.689*** (11.953) -17.992* (10.814) 
High/very high (omitted) - - - - 
Autonomy (yes = 1) -0.047 (7.810) -3.620 (8.022) 
Other controls included Yes  Yes  
Controls for missing observations  Yes  Yes  
Constant 402.779*** (20.225) 440.996*** (23.411) 
Significance levels: * p<0.10, ** p<0.05, *** p<0.01.  Data are from TIMSS 2007 for Egypt. 
 
 
ȱ
ȱ
ȱ
ȱ
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ȱ
ȱ
TableȱAȬ 3.25:ȱEstimatesȱacrossȱdifferentȱschoolsȱforȱmathsȱtestȱscoresȱ
DV:ȱmathsȱtestȱscoresȱ Allȱschoolsȱ Mixedȱschoolsȱ singleȬsexȱschoolsȱ
VARIABLESȱ bȱ seȱ bȱ seȱ bȱ seȱ
LowerȬsecȱEDCȱ 7.60ȱ (5.92)ȱ 4.29ȱ (10.73)ȱ 5.83ȱ (6.84)ȱ
UpperȬsecȱ 23.48***ȱ (6.42)ȱ 24.92*ȱ (14.96)ȱ 18.57**ȱ (7.59)ȱ
PostȬsecȱnotȱUNIȱ 33.29***ȱ (6.99)ȱ 32.84**ȱ (15.25)ȱ 28.65***ȱ (7.51)ȱ
Universityȱdegreeȱ 1.31ȱ (6.82)ȱ Ȭ0.46ȱ (14.23)ȱ Ȭ1.66ȱ (7.30)ȱ
Nativesȱȱ 48.65***ȱ (5.19)ȱ 60.87***ȱ (9.09)ȱ 45.79***ȱ (4.90)ȱ
Oneȱbookcasesȱ 10.29**ȱ (4.33)ȱ 8.02ȱ (9.23)ȱ 10.10**ȱ (3.96)ȱ
Twoȱbookcasesȱ 1.95ȱ (6.23)ȱ Ȭ0.46ȱ (12.28)ȱ 6.01ȱ (6.33)ȱ
HomeȱpossessȱHȱ 56.66***ȱ (5.20)ȱ 43.55***ȱ (12.88)ȱ 54.79***ȱ (5.68)ȱ
HomeȱpossessȱMȱ 41.17***ȱ (4.79)ȱ 37.27***ȱ (7.44)ȱ 38.15***ȱ (5.45)ȱ
Boyȱstudentȱ Ȭ9.87*ȱ (5.42)ȱ 4.59ȱ (5.34)ȱ Ȭ17.50**ȱ (7.93)ȱ
TestȱlanguageȱArabicȱȱ Ȭ42.83***ȱ (11.32)ȱ Ȭ18.29ȱ (20.86)ȱ Ȭ53.33***ȱ (16.05)ȱ
TLȱspokenȱALsȱ Ȭ18.94***ȱ (3.79)ȱ Ȭ16.09***ȱ (5.78)ȱ Ȭ17.75***ȱ (4.54)ȱ
PCȱatȱH&SCLȱ Ȭ26.33***ȱ (5.08)ȱ Ȭ17.60*ȱ (10.68)ȱ Ȭ28.51***ȱ (5.20)ȱ
PCȱatȱH/SCLȱ Ȭ23.69***ȱ (4.24)ȱ Ȭ16.39*ȱ (9.04)ȱ Ȭ25.08***ȱ (4.53)ȱ
Maleȱteacherȱ 1.27ȱ (7.59)ȱ 7.69ȱ (20.35)ȱ Ȭ2.58ȱ (7.04)ȱ
T.ȱExperienceȱ 0.98***ȱ (0.36)ȱ Ȭ0.08ȱ (1.79)ȱ 1.20**ȱ (0.54)ȱ
T.ȱCertificateȱ 7.22ȱ (9.47)ȱ 21.12ȱ (12.95)ȱ Ȭ1.57ȱ (11.96)ȱ
MȱSCLȱRCSȱ Ȭ2.63ȱ (7.26)ȱ 1.53ȱ (30.60)ȱ Ȭ7.57ȱ (7.26)ȱ
LȱSCLȱRSCȱ Ȭ19.55ȱ (13.85)ȱ Ȭ27.44ȱ (32.53)ȱ Ȭ1.81ȱ (13.00)ȱ
T.ȱUNIȱDegreeȱ 0.14ȱ (20.69)ȱ Ȭ9.07ȱ (70.88)ȱ 20.00ȱ (22.90)ȱ
COMMU.>50000ȱ 10.06ȱ (6.61)ȱ 23.82ȱ (31.13)ȱ 7.60ȱ (6.51)ȱ
Povȱ50%ȱDisadvȱ Ȭ8.18ȱ (5.85)ȱ Ȭ4.15ȱ (20.95)ȱ Ȭ12.94**ȱ (6.28)ȱ
Classȱsizeȱȱ Ȭ0.62ȱ (1.33)ȱ Ȭ3.71ȱ (4.96)ȱ 0.28ȱ (1.58)ȱ
ClassȱsizeȱSqrȱ 0.00ȱ (0.02)ȱ 0.03ȱ (0.07)ȱ Ȭ0.00ȱ (0.02)ȱ
Constantȱ 390.94***ȱ (32.89)ȱ 416.09***ȱ (97.81)ȱ 382.77***ȱ (42.38)ȱ
Observationsȱ 6582ȱ 2084ȱ 4498ȱ
Note:ȱJackknifeȱStandardȱerrorsȱinȱparenthesisȱ&ȱ(***ȱp<0.01,ȱ**ȱp<0.05,ȱ*ȱp<0.1)ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
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TableȱAȬ 3.26:ȱEffectsȱofȱAttendingȱSingleȬSexȱvs.ȱCoȬeducationȱSchoolsȱforȱBoysȱandȱGirlsȱ
(maths)ȱȱȱ
DV:ȱmathsȱtestȱscoresȱ Boysȱschools Boysȱinȱmixedȱ
schoolsȱ
Girlsȱschoolsȱ Girlsȱinȱmixedȱschools
Averageȱmathsȱscoresȱ 385ȱ 382ȱ 408ȱ 376ȱ
VARIABLESȱ bȱ seȱ bȱ seȱ bȱ seȱ bȱȱ seȱ
LowerȬsecȱEDCȱ 5.88ȱ (9.87)ȱ 10.29ȱ (14.88)ȱ 5.41ȱ (7.92)ȱ Ȭ0.55ȱ (12.75)ȱ
UpperȬsecȱ 28.25**ȱ (11.27)ȱ 35.96**ȱ (14.08)ȱ 8.74ȱ (8.28)ȱ 16.74ȱ (20.61)ȱ
PostȬsecȱnotȱUNIȱ 33.75***ȱ (10.49)ȱ 32.66*ȱ (17.56)ȱ 22.71**ȱ (8.83)ȱ 36.88*ȱ (19.95)ȱ
Universityȱdegree 0.83ȱ (10.72)ȱ 11.83ȱ (14.13)ȱ Ȭ3.19ȱ (9.17)ȱ Ȭ8.60ȱ (20.77)ȱ
Nativesȱȱ 54.70***ȱ (6.29)ȱ 63.28***ȱ (8.52)ȱ 31.56***ȱ (7.14)ȱ 54.88***ȱ (14.07)ȱ
Oneȱbookcasesȱ 15.05**ȱ (6.64)ȱ 11.56ȱ (12.31)ȱ 7.84*ȱ (4.50)ȱ 4.12ȱ (15.61)ȱ
Twoȱbookcasesȱ 6.74ȱ (9.72)ȱ 4.42ȱ (15.88)ȱ 3.10ȱ (9.05)ȱ Ȭ5.97ȱ (18.12)ȱ
HomeȱpossessȱHȱ 48.21***ȱ (8.68)ȱ 41.10**ȱ (16.18)ȱ 58.82***ȱ (6.28)ȱ 44.57***ȱ (16.40)ȱ
HomeȱpossessȱM 31.82***ȱ (7.84)ȱ 30.76**ȱ (14.03)ȱ 42.60***ȱ (6.29)ȱ 44.69***ȱ (12.85)ȱ
Boyȱstudentȱ 0.00ȱ (0.00)ȱ 0.00ȱ (0.00)ȱ 0.00ȱ (0.00)ȱ 0.00ȱ (0.00)ȱ
TestȱlanguageȱArabicȱȱ Ȭ83.45**ȱ (35.47)ȱ Ȭ22.77ȱ (23.85)ȱ Ȭ65.82**ȱ (26.46)ȱ Ȭ15.10ȱ (23.58)ȱ
TLȱspokenȱALsȱ Ȭ12.19*ȱ (6.79)ȱ Ȭ6.70ȱ (6.94)ȱ Ȭ21.63***ȱ (5.43)ȱ Ȭ26.23**ȱ (10.37)ȱ
PCȱatȱH&SCLȱ Ȭ32.63***ȱ (7.03)ȱ Ȭ10.05ȱ (15.23)ȱ Ȭ21.83**ȱ (9.37)ȱ Ȭ27.76*ȱ (16.63)ȱ
PCȱatȱH/SCLȱ Ȭ29.38***ȱ (6.16)ȱ Ȭ8.50ȱ (12.95)ȱ Ȭ18.77***ȱ (7.14)ȱ Ȭ25.08*ȱ (13.35)ȱ
Maleȱteacherȱ 4.23ȱ (10.28)ȱ 9.66ȱ (25.04)ȱ Ȭ6.39ȱ (8.98)ȱ 4.29ȱ (18.80)ȱ
T.ȱExperienceȱ 1.97***ȱ (0.73)ȱ Ȭ0.18ȱ (2.07)ȱ 0.40ȱ (0.45)ȱ 0.36ȱ (1.76)ȱ
T.ȱCertificateȱ Ȭ6.19ȱ (16.50)ȱ 32.33*ȱ (16.58)ȱ Ȭ26.17**ȱ (12.68)ȱ 7.63ȱ (16.06)ȱ
MȱSCLȱRCSȱ Ȭ18.68**ȱ (7.89)ȱ Ȭ0.23ȱ (33.89)ȱ 14.17ȱ (12.52)ȱ 7.44ȱ (29.18)ȱ
LȱSCLȱRSCȱ 12.05ȱ (25.69)ȱ Ȭ35.98ȱ (32.63)ȱ 13.10ȱ (37.81)ȱ Ȭ15.51ȱ (43.52)ȱ
T.ȱUNIȱDegreeȱ 0.00ȱ (75.17)ȱ 0.00ȱ (164.6)ȱ 44.41**ȱ (20.30)ȱ Ȭ46.09ȱ (140.17)ȱ
COMMU.>50000ȱ 14.57ȱ (10.12)ȱ 21.08ȱ (36.48)ȱ 2.24ȱ (8.36)ȱ 24.06ȱ (28.15)ȱ
Povȱ50%ȱDisadvȱ Ȭ1.25ȱ (9.29)ȱ Ȭ6.55ȱ (27.76)ȱ Ȭ31.17***ȱ (11.54)ȱ Ȭ1.60ȱ (18.33)ȱ
Classȱsizeȱȱ 2.11ȱ (2.92)ȱ Ȭ5.71ȱ (5.37)ȱ Ȭ2.42ȱ (5.45)ȱ Ȭ1.18ȱ (7.85)ȱ
ClassȱsizeȱSqrȱ Ȭ0.04ȱ (0.05)ȱ 0.07ȱ (0.09)ȱ 0.03ȱ (0.07)ȱ Ȭ0.01ȱ (0.11)ȱ
Constantȱ 370.65***ȱ (107.48)ȱ 412.86***ȱ (160.0)ȱ 464.89***ȱ (112.71)ȱ 442.89**ȱ (193.41)ȱ
Observationsȱ 2237ȱ ȱ 1087ȱ ȱ 2261ȱ ȱ 997ȱ ȱ
Note:ȱJackknifeȱStandardȱerrorsȱinȱparenthesisȱ&ȱ(***ȱp<0.01,ȱ**ȱp<0.05,ȱ*ȱp<0.1)ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
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TableȱAȬ 3.27:ȱDifferencesȱacrossȱschoolsȱforȱscienceȱtestȱscoresȱ
DV:ȱscienceȱtestȱscoresȱ Allȱschools Mixedȱschools singleȬsexȱschools
VARIABLESȱ bȱ seȱ bȱ seȱ bȱ seȱ
LowerȬsecȱEDCȱ 6.24ȱ (4.91)ȱ 1.30ȱ (7.84)ȱ 5.61ȱ (5.90)ȱ
UpperȬsecȱ 21.33***ȱ (5.40)ȱ 17.81ȱ (11.43)ȱ 19.00***ȱ (6.80)ȱ
PostȬsecȱnotȱUNIȱ 33.24***ȱ (6.43)ȱ 27.23*ȱ (14.78)ȱ 32.72***ȱ (6.64)ȱ
Universityȱdegreeȱ Ȭ4.47ȱ (5.71)ȱ Ȭ9.52ȱ (12.99)ȱ Ȭ5.04ȱ (6.57)ȱ
Nativesȱ 48.49***ȱ (5.21)ȱ 61.33***ȱ (9.04)ȱ 42.23***ȱ (5.29)ȱ
Oneȱbookcasesȱ 12.96***ȱ (4.77)ȱ 11.81ȱ (9.66)ȱ 13.15***ȱ (4.51)ȱ
Twoȱbookcasesȱ 0.53ȱ (6.69)ȱ Ȭ3.64ȱ (14.41)ȱ 2.26ȱ (6.75)ȱ
HomeȱpossessȱHȱ 32.36***ȱ (5.59)ȱ 33.72***ȱ (12.42)ȱ 29.46***ȱ (6.09)ȱ
HomeȱpossessȱMȱ 16.21***ȱ (4.04)ȱ 6.70ȱ (8.67)ȱ 18.88***ȱ (4.15)ȱ
Boyȱstudentȱ Ȭ16.21***ȱ (5.75)ȱ 6.06ȱ (5.61)ȱ Ȭ26.32***ȱ (7.97)ȱ
TestȱlanguageȱArabicȱ Ȭ16.21ȱ (12.33)ȱ Ȭ8.66ȱ (19.31)ȱ Ȭ32.84*ȱ (17.08)ȱ
TLȱspokenȱALsȱ Ȭ17.47***ȱ (4.22)ȱ Ȭ12.81ȱ (8.59)ȱ Ȭ16.38***ȱ (4.69)ȱ
PCȱatȱH&SCLȱ Ȭ32.59***ȱ (6.62)ȱ Ȭ24.94**ȱ (11.37)ȱ Ȭ32.56***ȱ (6.89)ȱ
PCȱatȱH/SCLȱ Ȭ25.94***ȱ (4.52)ȱ Ȭ16.84*ȱ (8.90)ȱ Ȭ25.83***ȱ (4.68)ȱ
Maleȱteacherȱ Ȭ1.40ȱ (6.44)ȱ 8.83ȱ (15.13)ȱ Ȭ3.96ȱ (6.51)ȱ
T.ȱExperienceȱ Ȭ0.14ȱ (0.55)ȱ Ȭ1.37ȱ (1.05)ȱ 0.38ȱ (0.71)ȱ
T.ȱCertificateȱ 1.17ȱ (7.34)ȱ Ȭ2.68ȱ (14.77)ȱ 7.05ȱ (8.83)ȱ
MȱSCLȱRCSȱ Ȭ2.53ȱ (9.54)ȱ Ȭ3.31ȱ (38.91)ȱ 0.86ȱ (10.56)ȱ
LȱSCLȱRSCȱ Ȭ19.69ȱ (17.25)ȱ Ȭ47.17ȱ (36.28)ȱ Ȭ1.70ȱ (22.26)ȱ
T.ȱUNIȱDegreeȱ Ȭ11.82ȱ (16.17)ȱ Ȭ35.05ȱ (33.77)ȱ Ȭ4.83ȱ (20.08)ȱ
COMMU.>50000ȱ 13.40*ȱ (7.71)ȱ 14.67ȱ (22.69)ȱ 11.02ȱ (8.32)ȱ
Povȱ50%ȱDisadvȱ Ȭ13.14**ȱ (5.84)ȱ Ȭ13.63ȱ (17.79)ȱ Ȭ17.04***ȱ (6.42)ȱ
Classȱsizeȱ 0.00ȱ (0.00)ȱ 0.00ȱ (0.00)ȱ 0.00ȱ (0.00)ȱ
ClassȱsizeȱSqrȱ Ȭ1.18ȱ (1.36)ȱ Ȭ2.49ȱ (3.40)ȱ Ȭ0.54ȱ (1.63)ȱ
Constantȱ 438.45***ȱ (25.67)ȱ 448.04***ȱ (43.47)ȱ 444.19***ȱ (27.72)ȱ
Observationsȱ 6582ȱ 2084ȱ 4498ȱ
Note:ȱJackknifeȱStandardȱerrorsȱinȱparenthesisȱ&ȱ(***ȱp<0.01,ȱ**ȱp<0.05,ȱ*ȱp<0.1)ȱ
ȱ
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TableȱAȬ 3.28:ȱEffectsȱofȱAttendingȱSingleȬSexȱvs.ȱCoȬeducationȱSchoolsȱforȱBoysȱandȱGirlsȱ
(science)ȱ
DV:ȱscienceȱtestȱscoresȱ Boysȱschoolsȱ Boysȱinȱmixedȱ
schoolsȱ Girlsȱschoolsȱ Girlsȱinȱmixedȱschoolsȱ
Averageȱscienceȱscoresȱ 400ȱ 399ȱ 428ȱ 393ȱ
VARIABLESȱ Bȱ seȱ bȱ seȱ Bȱ seȱ bȱ seȱ
LowerȬsecȱEDCȱ 7.95ȱ (7.40)ȱ 4.05ȱ (11.85)ȱ Ȭ0.19ȱ (8.32)ȱ 0.87ȱ (11.07)ȱ
UpperȬsecȱ 27.65***ȱ (8.70)ȱ 29.09*ȱ (15.58)ȱ 5.25ȱ (9.73)ȱ 13.90ȱ (15.83)ȱ
PostȬsecȱnotȱUNIȱ 37.19***ȱ (9.54)ȱ 27.46ȱ (19.28)ȱ 23.19**ȱ (9.81)ȱ 26.90*ȱ (15.92)ȱ
Universityȱdegreeȱ Ȭ2.48ȱ (10.37)ȱ 2.37ȱ (15.05)ȱ Ȭ10.46ȱ (9.50)ȱ Ȭ17.15ȱ (19.02)ȱ
Nativesȱ 51.25***ȱ (6.42)ȱ 64.51***ȱ (8.37)ȱ 33.39***ȱ (8.66)ȱ 54.03***ȱ (13.15)ȱ
Oneȱbookcasesȱ 14.59**ȱ (6.87)ȱ 16.52ȱ (10.60)ȱ 13.03**ȱ (5.93)ȱ 8.72ȱ (14.54)ȱ
Twoȱbookcasesȱ 2.68ȱ (10.17)ȱ Ȭ1.89ȱ (18.93)ȱ 4.02ȱ (9.04)ȱ Ȭ12.79ȱ (17.99)ȱ
HomeȱpossessȱHȱ 26.91***ȱ (7.51)ȱ 32.87*ȱ (19.87)ȱ 31.79***ȱ (8.48)ȱ 34.07**ȱ (15.93)ȱ
HomeȱpossessȱMȱ 18.19***ȱ (5.68)ȱ 3.02ȱ (13.16)ȱ 18.28***ȱ (5.59)ȱ 9.03ȱ (9.38)ȱ
Boyȱstudentȱ 0.00ȱ (0.00)ȱ 0.00ȱ (0.00)ȱ 0.00ȱ (0.00)ȱ 0.00ȱ (0.00)ȱ
TestȱlanguageȱArabicȱ Ȭ58.78ȱ (38.72)ȱ Ȭ13.57ȱ (23.42)ȱ Ȭ41.47ȱ (28.93)ȱ Ȭ4.90ȱ (20.64)ȱ
TLȱspokenȱALsȱ Ȭ10.74ȱ (7.54)ȱ 1.27ȱ (8.99)ȱ Ȭ21.15***ȱ (5.40)ȱ Ȭ26.64**ȱ (11.92)ȱ
PCȱatȱH&SCLȱ Ȭ39.24***ȱ (8.54)ȱ Ȭ13.98ȱ (17.85)ȱ Ȭ23.27**ȱ (10.44)ȱ Ȭ36.63**ȱ (15.48)ȱ
PCȱatȱH/SCLȱ Ȭ31.80***ȱ (6.51)ȱ Ȭ8.39ȱ (15.12)ȱ Ȭ19.63**ȱ (8.03)ȱ Ȭ21.98**ȱ (10.14)ȱ
Maleȱteacherȱ Ȭ9.96ȱ (9.99)ȱ 6.51ȱ (19.35)ȱ Ȭ4.34ȱ (11.10)ȱ 10.49ȱ (13.55)ȱ
T.ȱExperienceȱ Ȭ0.86ȱ (1.00)ȱ Ȭ0.86ȱ (1.33)ȱ 0.78ȱ (0.87)ȱ Ȭ1.73ȱ (1.06)ȱ
T.ȱCertificateȱ 1.23ȱ (14.23)ȱ Ȭ7.68ȱ (15.47)ȱ 9.24ȱ (13.04)ȱ 1.28ȱ (15.39)ȱ
MȱSCLȱRCSȱ Ȭ24.34**ȱ (11.48)ȱ 1.71ȱ (46.67)ȱ 25.49ȱ (15.77)ȱ Ȭ5.75ȱ (31.96)ȱ
LȱSCLȱRSCȱ 10.92ȱ (32.28)ȱ Ȭ44.32ȱ (37.12)ȱ 11.34ȱ (72.51)ȱ Ȭ47.29ȱ (38.47)ȱ
T.ȱUNIȱDegreeȱ Ȭ1.95ȱ (33.27)ȱ Ȭ48.48ȱ (41.18)ȱ Ȭ31.58ȱ (19.34)ȱ Ȭ33.02ȱ (30.38)ȱ
COMMU.>50000ȱ 20.68*ȱ (10.92)ȱ 13.79ȱ (27.95)ȱ 4.08ȱ (12.64)ȱ 14.54ȱ (19.58)ȱ
Povȱ50%ȱDisadvȱ Ȭ10.16ȱ (12.45)ȱ Ȭ2.05ȱ (24.46)ȱ Ȭ33.70***ȱ (8.97)ȱ Ȭ23.83ȱ (15.17)ȱ
Classȱsizeȱ 0.00ȱ (0.00)ȱ 0.00ȱ (0.00)ȱ 0.00ȱ (0.00)ȱ 0.00ȱ (0.00)ȱ
ClassȱsizeȱSqrȱ Ȭ2.11ȱ (1.96)ȱ Ȭ0.90ȱ (3.77)ȱ Ȭ0.54ȱ (1.85)ȱ Ȭ3.77ȱ (3.33)ȱ
Constantȱ 477.42***ȱ (54.96)ȱ 425.59***ȱ (55.92)ȱ 474.21***ȱ (38.95)ȱ 483.09***ȱ (50.45)ȱ
Observationsȱ 2237ȱ ȱ 1087ȱ ȱ 2261ȱ 997ȱ
Note:ȱJackknifeȱStandardȱerrorsȱinȱparenthesisȱ&ȱ(***ȱp<0.01,ȱ**ȱp<0.05,ȱ*ȱp<0.1)ȱ
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AppendixȱBȬ5:ȱPrincipalȱcomponentȱforȱhomeȱpossessionsȱ
Inȱthisȱappendixȱweȱexplainȱhowȱweȱadoptedȱtheȱstudentsȱhomeȱpossessionȱindexȱ
usingȱ principalȱ componentȱ factor.ȱ Theȱ TIMSSȱ dataȱ doȱ notȱ provideȱ aȱmeasureȱ ofȱ
incomeȱorȱexpenditureȱforȱfamilyȱorȱstudents;ȱhoweverȱstudentsȱwereȱaskedȱifȱtheyȱ
haveȱ certainȱ itemsȱatȱ theirȱhome.ȱTheȱ itemsȱwereȱbasicallyȱ relatedȱ toȱ theȱ learningȱ
purposesȱ butȱ inȱ theȱmeanwhileȱ couldȱ beȱ seenȱ asȱ aȱ reflectionȱ ofȱ socioȬeconomicȱ
status.ȱEgyptianȱ studentsȱwereȱaskedȱ ifȱ theyȱhaveȱcalculatorȱ (bs4gth01),ȱcomputerȱ
(bs4gth02),ȱ studyȱ deskȱ (bs4gth03),ȱ dictionaryȱ (bs4gth04),ȱ internetȱ connectionȱ
(bs4gth05),ȱ TVȱ (bs4gth06),ȱ satelliteȱ TVȱ channelsȱ (bs4gth07)ȱ andȱ Telephoneȱ
(bs4gth08).ȱWeȱ useȱ thisȱ informationȱ toȱ constructȱ anȱ indexȱ forȱ homeȱ possessionsȱ
usingȱprincipalȱfactorȱanalysis.ȱȱ
                                               
                                               
                                               
                                                                         
                                                                         
                                                                         
ȱ
ȱ
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ȱ
ȱ
PrincipalȱComponentȱAnalysisȱisȱaȱmultivariateȱstatisticalȱtechniqueȱusedȱtoȱreduceȱ
theȱ numberȱ ofȱ variablesȱ inȱ aȱ dataȱ setȱ fromȱ nȱ correlatedȱ variablesȱ byȱ creatingȱ
uncorrelatedȱ indicesȱ orȱ components.ȱ Eachȱ componentȱ isȱ aȱ linearȱ weightedȱ
combinationȱofȱ theȱ initialȱvariables.ȱTheȱweightsȱareȱgivenȱbyȱ eigenvectorsȱofȱ theȱ
correlationȱmatrixȱorȱcoȬvarianceȱmatrixȱifȱtheȱdataȱareȱstandardized.ȱTheȱassetsȱthatȱ
moreȱ asymmetricallyȱ distributedȱ amongȱ householdsȱ areȱ givenȱ moreȱ weightsȱ inȱ
PCA.ȱTheȱeigenvalueȱ (variance)ȱ indicatesȱ theȱexplainedȱpercentageȱofȱvariationȱ inȱ
theȱtotalȱdataȱforȱeachȱPrincipalȱcomponent.ȱAȱcommonȱmethodȱinȱPCAȱisȱtoȱselectȱ
theȱcomponentsȱwhichȱeigenvalueȱexceedsȱone.ȱPCAȱcouldȱbeȱusedȱasȱaȱguidanceȱtoȱ
figureȱ outȱ theȱmostȱ influentialȱ variablesȱ amongȱ numberȱ ofȱ variablesȱmeasuringȱ
wealthȱofȱhouseholds.ȱȱȱ
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PCAȱindicatesȱtwoȱfactorsȱwithȱEigenȱvalueȱgreaterȱthanȱone.ȱTheȱchoiceȱmightȱbeȱtoȱ
incorporateȱonlyȱoneȱfactor.ȱTheȱfirstȱfactorȱhasȱfourȱvariablesȱexplainingȱtheȱmostȱofȱ
itsȱvariations.ȱTheȱindexȱcouldȱbeȱchosenȱandȱincludeȱinȱtheȱmodelȱasȱaȱcontinuousȱ
independentȱvariable,ȱthoughȱtheȱinterpretationȱofȱtheȱestimatesȱofȱthisȱindexȱwouldȱ
notȱ beȱ clear.ȱ Alternatively,ȱ theȱ indexȱ mightȱ beȱ categorizedȱ toȱ indicateȱ someȱ
reasonableȱmeaning.ȱAnotherȱapproachȱisȱtoȱuseȱtheȱPCAȱanalysisȱtoȱdetermineȱtheȱ
mainȱvariableȱwhichȱthenȱcouldȱbeȱaveragedȱtogetherȱtoȱgiveȱsomeȱindicatorȱofȱtheȱ
differenceȱamongȱtheȱsample.ȱȱ
                                 
                                 
                                 
ȱ
Fromȱ theȱvariableȱ loadingȱweightsȱofȱ factorȱoneȱ above,ȱweȱ canȱ seeȱ thatȱ theȱmainȱ
influentialȱ variablesȱ ofȱ theȱ firstȱ factorȱ areȱ (2,ȱ 3,ȱ 5ȱ andȱ 7):ȱ computer,ȱ studyȱ desk,ȱ
internetȱ connectionȱ andȱ satelliteȱ TVȱ channels.ȱ Weȱ usedȱ theȱ averageȱ ofȱ thoseȱ
variablesȱtoȱgenerateȱaȱthreeȱlevelȱindexȱofȱhomeȱpossessions.ȱBesidesȱincludingȱtheȱ
chosenȱ indexȱ otherȱ indexesȱ haveȱ beenȱ triedȱ outȱ andȱ itȱ didȱ notȱ changeȱ theȱmainȱ
findings.ȱ Inȱ theȱ meanȱ whileȱ theȱ chosenȱ indexȱ isȱ moreȱ ofȱ representativeȱ toȱ theȱ
importantȱ homeȱ possessionsȱwhichȱ reflectȱ theȱ socioȬeconomicȱ statusȱ ofȱ studentsȱ
familyȱandȱeasyȱtoȱinterpret.ȱ
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Chapterȱ4ȱ
EDUCATIONALȱATTAINMENTȱDETERMINANTSȱINȱMENAȱ
4.1 Introductionȱ
Educationȱ isȱ centralȱ toȱ humanȱ capitalȱ capacityȬbuilding,ȱ aȱmajorȱ determinantȱ ofȱ
economicȱdevelopment,ȱbutȱtheȱMiddleȱEastȱandȱNorthȱAfricaȱ(MENA)ȱsuffersȱfromȱ
manyȱ problemsȱ regardingȱ educationȱ (Lietzȱ etȱ al.ȱ 2008).ȱ Inȱ thisȱ workȱ weȱ tryȱ toȱ
investigateȱ andȱ assessȱ theȱ determinantsȱ ofȱ educationalȱ attainmentȱ inȱ MENAȱ
countriesȱ (inȱcomparisonȱ toȱ theȱmoreȱdetailedȱstudyȱofȱEgyptȱ inȱchapterȱ five).ȱTheȱ
aimȱ isȱ toȱ identifyȱ theȱ factorsȱ thatȱ needȱ toȱ beȱ addressedȱ inȱ designingȱ policiesȱ toȱ
improveȱ theȱ qualityȱ ofȱ educationȱ inȱMENAȱ countries.ȱ Theȱ lackȱ ofȱ evidenceȱ onȱ
determinantsȱofȱeducationȱ inȱMENAȱ isȱmainlyȱdueȱtoȱ lackȱofȱdata,ȱhenceȱnoȱ largeȬ
scaleȱ testingȱ ofȱ microȱ levelȱ data.ȱ Theȱ Trendsȱ inȱ Internationalȱ Mathematicsȱ andȱ
Scienceȱ Studyȱ (TIMSS)ȱ offersȱ comprehensiveȱ dataȱ onȱ internationalȱ studentȱ
achievementȱ testȱ scoresȱ whichȱ haveȱ theȱ advantageȱ ofȱ beingȱ comparableȱ acrossȱ
countries.ȱ Inȱ TIMSS,ȱ eighthȱ gradeȱ studentsȱ ofȱ representativeȱ samplesȱ haveȱ beenȱ
testedȱ inȱmathsȱ andȱ science;ȱ dataȱ includeȱ testȱ scores,ȱ familyȱ background,ȱ schoolȱ
resources,ȱ andȱ teacherȱ characteristics.ȱ Comparativeȱ dataȱ suchȱ asȱ TIMSSȱ permitȱ
analysisȱ ofȱ theȱ factorsȱ influencingȱ differencesȱ inȱ educationȱ achievementsȱ acrossȱ
MENAȱcountries,ȱprovidedȱtheȱdataȱareȱofȱsufficientȱqualityȱandȱtheȱresearchȱdesignȱ
isȱappropriateȱ(Glewweȱ2002).ȱ
Empiricalȱestimatesȱofȱ theȱdeterminantsȱofȱeducationalȱattainmentȱofȱ studentsȱareȱ
focusedȱ onȱ educationȱ productionȱ functionȱ toȱ exploreȱ theȱ relationshipȱ betweenȱ
studentsȱeducationalȱoutcomesȱandȱtheirȱinputsȱfromȱfamilyȱbackgroundȱasȱwellȱasȱ
fromȱ schoolȱ resources.ȱ Suchȱ evidenceȱ providesȱ theȱ foundationȱ forȱ manyȱ policyȱ
discussionsȱ andȱ initiativesȱ inȱdevelopedȱ countriesȱ (Woessmannȱ 2005b).ȱHowever,ȱ
fewȱ developingȱ countriesȱ haveȱ beenȱ fullyȱ analysed,ȱ especiallyȱMiddleȱ Eastȱ andȱ
NorthȱAfricaȱcountriesȱ (MENA).ȱEmpiricalȱevidenceȱonȱMENAȱ isȱevenȱ lowerȱ thanȱ
theȱ shareȱ ofȱ otherȱ developingȱ regionsȱ suchȱ asȱ subȱ Saharanȱ Africaȱ (SSA),ȱ Latinȱ
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AmericaȱorȱsouthernȱAsia.ȱForȱexample,ȱGhana,ȱKenya,ȱBangladesh,ȱIndia,ȱPakistan,ȱ
Indonesia,ȱArgentina,ȱ Bolivia,ȱ andȱ Brazilȱ areȱ coveredȱ inȱ theȱGlewweȱ et.alȱ (2011)ȱ
review,ȱbutȱonlyȱTurkeyȱfromȱMENAȱregionȱisȱincluded.ȱ
Thisȱstudyȱtriesȱtoȱfillȱthisȱgapȱbyȱestimatingȱeducationȱproductionȱfunctionsȱusingȱ
dataȱ onȱ aȱ representativeȱ sampleȱ ofȱ lowerȱ secondaryȱ studentsȱ inȱ eightȱ MENAȱ
countries.ȱ Thisȱ allowsȱ aȱ comparisonȱ ofȱ theȱ determinantsȱ ofȱ studentȱ performanceȱ
betweenȱMENAȱcountriesȱandȱwithȱotherȱdevelopingȱandȱdevelopedȱcountries.ȱTheȱ
mainȱ contributionȱ isȱ toȱ identifyȱ anyȱ differencesȱ acrossȱ MENAȱ countries,ȱ withȱ
specificȱcomparisonȱ toȱEgypt,ȱ inȱ theȱ factorsȱdeterminingȱeducationalȱachievementsȱ
usingȱ comparableȱ dataȱ onȱ testȱ scores.ȱ TheȱmetaȬregressionȱ analysisȱ allowsȱ usȱ toȱ
evaluateȱandȱsynthesiseȱtheȱeffectsȱofȱdifferentȱvariablesȱacrossȱcountries.ȱIncludingȱ
quantileȱ regressionȱ analysisȱ allowsȱ forȱ heterogeneityȱ inȱ theȱ effectȱ ofȱ schoolȱ andȱ
familyȱvariablesȱacrossȱtheȱdistributionȱofȱtestȱscores.ȱ
WeȱbeginȱwithȱaȱbriefȱoverviewȱofȱsomeȱrelevantȱcharacteristicsȱofȱMENAȱcountriesȱ
inȱSectionȱ4.2,ȱcoveringȱAlgeria,ȱEgypt,ȱJordan,ȱIran,ȱSaudiȱArabia,ȱSyria,ȱTurkeyȱandȱ
Tunisia.ȱTheȱeightȱcountriesȱshareȱsimilaritiesȱinȱreligion,ȱlanguageȱ(exceptȱforȱIranȱ
andȱ Turkey),ȱ culture,ȱ history,ȱ geographicalȱ andȱ toȱ someȱ extentȱ politicalȱ features.ȱ
Thereȱareȱeconomicȱdifferencesȱinȱtermsȱofȱwealthȱfromȱnaturalȱresources,ȱperȱcapitaȱ
incomeȱandȱpopulation.ȱAlthoughȱEgyptȱisȱtheȱpoorestȱcountryȱwithȱGDPȱperȱcapitaȱ
belowȱtheȱMENAȱaverage,ȱEgyptianȱstudentsȱperformȱbetterȱthanȱAlgeriaȱandȱSyria.ȱ
TIMSSȱ providesȱ comparableȱ dataȱ forȱ theȱ eightȱ MENAȱ countries;ȱ theȱ dataȱ andȱ
summaryȱstatisticsȱareȱdiscussedȱinȱchapterȱtwoȱinȱdetail,ȱweȱwillȱreferȱtoȱimportantȱ
pointsȱinȱtheȱnextȱsection.ȱ
TheȱeconometricȱmethodsȱareȱoutlinedȱinȱSectionȱ4.4.ȱȱThreeȱmethodsȱareȱemployedȱ
forȱtheȱcrossȬcountryȱanalysisȱ inȱadditionȱtoȱschoolȱfixedȱeffectsȱforȱtheȱproductionȱ
functionȱ model.ȱ First,ȱ weȱ estimateȱ anȱ educationalȱ productionȱ functionȱ forȱ eachȱ
countryȱ toȱ examineȱ theȱ effectȱ ofȱ schoolȱ resourcesȱ andȱ ofȱ socioeconomicȱ familyȱ
characteristicsȱ(SES)ȱonȱtestȱscoreȱachievementsȱinȱmathsȱandȱscience.ȱSecond,ȱMetaȬ
analysisȱ isȱ employedȱ toȱ identifyȱ anyȱ factorsȱ thatȱ areȱ significantȱ acrossȱ theȱ setȱ ofȱ
TheȱUniversityȱofȱNottinghamȱȱ ȱ 92ȱ
Chapterȱ4.ȱEducationalȱAttainmentȱDeterminantsȱinȱMENAȱ
countries.ȱ Third,ȱ quantileȱ regressionsȱ areȱ employedȱ toȱ assessȱ ifȱ theȱ influenceȱ ofȱ
factorsȱonȱattainmentȱvariesȱaccordingȱtoȱtheȱlevelȱofȱattainment.ȱ
Theȱ studyȱ tacklesȱ threeȱ researchȱ questions:ȱ whatȱ areȱ theȱ mainȱ determinantsȱ ofȱ
studentȱperformanceȱinȱeachȱcountry?ȱHowȱdoȱtheȱresultsȱvaryȱacrossȱdistributionsȱ
andȱacrossȱdifferentȱeducationȱsystemsȱinȱMENA?ȱIsȱMENAȱeducationalȱproductionȱ
differentȱ fromȱorȱsimilarȱ toȱotherȱeducationalȱsystems?ȱTheȱpotentialȱdeterminantsȱ
groupsȱareȱfamilyȱbackgroundȱmeasuresȱ(SES)ȱandȱschoolȱresourcesȱmeasures.ȱȱ
Microeconometricȱ studentȬlevelȱ leastȬsquaresȱ regressions,ȱ weightedȱ byȱ samplingȱ
probabilitiesȱ andȱ adjustedȱ forȱ clusteringȱwithinȱ schoolsȱ areȱ adoptedȱ inȱ orderȱ toȱ
addressȱ theȱ firstȱ question.ȱ Aȱ metaȬanalysisȱ methodȱ isȱ appliedȱ toȱ addressȱ theȱ
comparabilityȱquestionȱandȱgetȱaȱsynthesisȱofȱ theȱ results.ȱQuantileȱ regressionsȱareȱ
appliedȱ toȱ investigateȱ theȱ differencesȱ acrossȱ theȱ distributionȱ takingȱ intoȱ
considerationȱtheȱsamplingȱweightsȱandȱclustering.ȱAlso,ȱtheȱstudyȱconsidersȱschoolȱ
fixedȱeffectsȱestimatesȱtoȱexploitȱtheȱvariationȱamongȱstudentsȱbasedȱonȱtheirȱfamilyȱ
inputs.ȱȱ
4.2 Backgroundȱ
Growthȱratesȱcomparedȱtoȱeducationalȱachievementsȱgloballyȱindicateȱsomeȱpositiveȱ
relationship.ȱHanushekȱandȱWoessmannȱ(2005),ȱusingȱdataȱonȱeducationȱandȱGDPȱ
perȱ capitaȱ acrossȱworldsȱ regionsȱ (Figureȱ  4Ȭ1)ȱ showȱ aȱ positiveȱ relationȱ betweenȱ
educationȱoutputȱandȱGDPȱperȱcapitaȱgrowthȱrates.ȱȱGivenȱlevelsȱofȱGDPȱperȱcapitaȱ
ofȱMENA,ȱMENAȱ performsȱ lowerȱ thanȱ predictedȱ comparedȱ toȱ otherȱ developingȱ
regionsȱasȱshownȱinȱFigureȱ 4Ȭ1.ȱTheȱinclusionȱofȱMENAȱdummyȱisȱnotȱsignificantȱinȱ
suchȱ aȱ regression.ȱFigureȱ  4Ȭ2ȱ andȱFigureȱ  4Ȭ3ȱ showȱ theȱ relationȱbetweenȱGDPȱperȱ
capitaȱandȱtestȱscoresȱacrossȱselectedȱcountries.ȱȱ
Theȱ Arabȱ oilȱ countriesȱ haveȱ highȱ GDPȱ perȱ capitaȱ butȱ stillȱ underperformedȱ inȱ
educationȱ outcomes.ȱTheȱ eightȱMENAȱ countriesȱ shareȱunityȱ ofȱ culture,ȱ languageȱ
(exceptȱ IranȱandȱTurkey),ȱhistoryȱandȱgeographyȱ thatȱpromotesȱsomeȱsimilarityȱ inȱ
educationalȱ systemsȱ (Saberȱ 1977).ȱ Althoughȱ someȱ countriesȱ possessȱ naturalȱ
resources,ȱeconomicȱdevelopmentȱperformanceȱhasȱbeenȱpoor;ȱnetȱgrowthȱratesȱ(inȱ
nonȬoilȱeconomies)ȱareȱveryȱlowȱcomparedȱtoȱmanyȱotherȱdevelopingȱcountries,ȱandȱ
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evenȱ theȱ highȱ growthȱ oilȱ economiesȱ haveȱ relativelyȱ lowȱ levelsȱ ofȱ humanȱ
development.ȱUnemploymentȱisȱhighȱandȱhumanȱcapitalȱformationȱisȱlowȱcomparedȱ
toȱtheȱrestȱofȱtheȱworld.ȱ
Figureȱ 4Ȭ1:ȱHanushekȱandȱWoessmannȱestimatesȱofȱtheȱtestȱscoresȱrelationȱtoȱGrowthȱ
Sub-Saharan Africa
Latin America
Middle East and North Africa
Commonwealth OECD
Northern Europe
Central Europe
Southern Europe
Note: Asia w/o Japan
Asia
-
2
-
1
0
1
2
e( 
gr
o
w
th
gd
pp
er
ca
pi
ta
19
60
20
00
 
| X
 )
-100 -50 0 50
e( testscores | X )
coef = .02306867, se = .00125826, t = 18.33
ȱ
Excludingȱoilȱcountriesȱchangesȱtheȱrelationsȱtoȱbeȱmoreȱpositive.ȱTheȱlowȱeducationȱ
outcomeȱ isȱclearȱfromȱFigureȱ  4Ȭ3ȱwhereȱAlgeria,ȱEgypt,ȱSyria,ȱIran,ȱTurkey,ȱJordanȱ
andȱSaudiȱArabiaȱ(excludedȱfromȱthisȱfigure)ȱareȱbelowȱtheȱ450ȱpointȱlevelȱofȱmaths.ȱ
TheȱfindingsȱindicateȱaȱmotivationȱtoȱinvestigateȱmoreȱaboutȱthisȱrelationȱinȱMENA.ȱ
Theȱ educationȱoutcomeȱofȱdevelopingȱ countriesȱ inȱSubȬSaharanȱAfricaȱ andȱSouthȱ
EasternȱAsiaȱmightȱbeȱmoreȱsensibleȱ inȱ termsȱofȱcomparability.ȱTheȱSouthernȱandȱ
EasternȱAfricaȱConsortiumȱforȱMonitoringȱEducationalȱQualityȱ(SACMEQ)ȱprovidesȱ
dataȱ forȱ theȱ sixȱgradeȱ studentsȱ inȱ theȱSouthernȱ andȱEasternȱAfricanȱ countriesȱ forȱ
mathsȱandȱ reading.ȱTheȱmathsȱscoresȱareȱcomparableȱ toȱ theȱTIMSSȱscoresȱasȱ theyȱ
basedȱ onȱ theȱ sameȱmethodologyȱ andȱ statisticalȱ foundations.ȱ Theȱ averageȱmathsȱ
scoresȱ forȱ theȱ setȱ ofȱ countriesȱ (Botswana,ȱ Kenya,ȱ Lesotho,ȱ Malawi,ȱ Mauritius,ȱ
Mozambique,ȱ Namibia,ȱ Seychelles,ȱ Southȱ Africa,ȱ Swaziland,ȱ Tanzania,ȱ Uganda,ȱ
Zambia,ȱZanzibarȱandȱZimbabwe)ȱ inȱ2007ȱ isȱ509.5ȱpointsȱwhichȱaboveȱtheȱaverageȱ
ofȱMENAȱ(412).ȱȱ
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Figureȱ 4Ȭ2:ȱMathsȱtestȱscoresȱandȱGDPȱperȱcapitaȱforȱTIMSSȱselectedȱcountriesȱ
ȱ
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Figureȱ  4Ȭ3:ȱMathsȱtestȱscoresȱandȱGDPȱperȱcapitaȱforȱTIMSSȱ(withoutȱhighȱincomeȱArabȱ
oilȱcountries)ȱ
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4.3 LiteratureȱReviewȱ
Theȱ Colemanȱ Reportȱ (Equalityȱ ofȱ Educationalȱ Opportunity,ȱ1966)ȱ initiatedȱ largeȱ
theoreticalȱ debatesȱ andȱ enrichedȱ theȱ economicsȱ ofȱ educationȱ empiricalȱ researchȱ
usingȱ educationȱ productionȱ functions.ȱ Unitedȱ Statesȱ researchȱ onȱ educationȱ hasȱ
focusedȱ onȱ resourcesȱ effectsȱ especiallyȱ classȱ sizeȱ effects.ȱ Hanushekȱ (1995)ȱ
summarizesȱstudiesȱonȱdevelopingȱcountriesȱwhichȱprovideȱevidenceȱonȱeducationȱ
productionȱ function.ȱGlewweȱ (2002)ȱ criticizedȱmanyȱ ofȱ theȱ developingȱ countriesȱ
studiesȱ forȱ theȱ lackȱ ofȱ methodologicalȱ andȱ dataȱ quality.ȱ Developingȱ countriesȱ
includingȱLatinȱAmerica,ȱSouthȱAsiaȱandȱsubȬSaharanȱAfricaȱhaveȱtheirȱshareȱofȱtheȱ
literature,ȱ althoughȱ inȱmostȱ ofȱ theȱ casesȱ aȱ singleȱ countryȱ studyȱ isȱundertaken.ȱ Inȱ
MENAȱ countriesȱ thereȱ isȱ nothingȱ toȱ matchȱ anyȱ ofȱ thoseȱ developedȱ orȱ evenȱ
developingȱcountriesȱliterature.ȱȱȱ
Heynemanȱ(1997)ȱdiscussedȱtheȱeducationalȱqualityȱinȱMENAȱandȱarguedȱitȱisȱnotȱaȱ
financialȱproblemȱbutȱitȱmightȱbeȱaȱcultureȱproblem,ȱandȱtheȱinefficientȱallocationȱofȱȱ
educationalȱresourcesȱfollowsȱtheȱcentralȱplanningȱeraȱconceptȱofȱaȱschoolȱsystemȱtoȱ
provideȱgraduatesȱ forȱ theȱpublicȱsectorȱwithȱplannedȱ fieldsȱofȱstudy.ȱAtȱ theȱninthȱ
grade,ȱanȱexitȱexaminationȱdeterminesȱstudentȱtrack,ȱwhetherȱtoȱgoȱtoȱuniversityȱorȱ
toȱ lowerȱdemandȱ technicalȱ school,ȱwithȱ theȱ intentionȱofȱ restrictingȱ theȱnumberȱofȱ
universityȱ graduates.ȱ Theȱ lackȱ ofȱ empiricalȱ evidenceȱ onȱMENAȱ andȱ theȱ lackȱ ofȱ
availableȱdataȱrestrictedȱfurtherȱresearch.ȱȱ
Theȱvastȱmajorityȱofȱresearchȱonȱeducationȱqualityȱisȱonȱindustrializedȱorȱdevelopedȱ
countries.ȱHowever,ȱ researchȱonȱdevelopingȱ countriesȱhasȱ shiftedȱ fromȱ educationȱ
quantityȱ toȱ educationȱ qualityȱwithȱ increasingȱ availabilityȱ ofȱmeasuresȱ ofȱ studentȱ
performanceȱ inȱ academicȱ testsȱ (Glewweȱ andȱ Kremerȱ 2006).ȱ ȱ Asȱ manyȱ ofȱ theseȱ
studiesȱ sufferȱ fromȱ seriousȱmethodologicalȱ shortcomings,ȱweȱ haveȱ toȱ beȱ carefulȱ
reviewingȱthemȱ(Glewweȱ2002).ȱȱ
Examiningȱ theȱ qualityȱ andȱ efficiencyȱ ofȱ privateȱ andȱ publicȱ educationȱ inȱ India,ȱ
Kingdonȱ (1996)ȱ usedȱ dataȱ collectedȱ inȱ 1991ȱ fromȱ 902ȱ studentsȱ agedȱ 13Ȭ14ȱ inȱ 30ȱ
schoolsȱinȱurbanȱLucknowȱinȱUttarȱPradesh,ȱIndia.ȱEstimatingȱeducationȱproductionȱ
functionȱforȱcognitiveȱachievementsȱ(readingȱandȱmathematics)ȱKingdonȱexaminedȱ
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theȱimpactȱofȱthreeȱschoolȱlevelȱvariablesȱ(classȱsize,ȱindexȱofȱȱphysicalȱfacilitiesȱandȱ
teachingȱ aids,ȱ andȱ timeȱ ofȱ academicȱ instructionsȱ perȱ week)ȱ andȱ fiveȱ teacherȱ
variablesȱ (yearsȱ ofȱ generalȱ education,ȱ yearsȱ ofȱ generalȱ training,ȱ yearsȱ ofȱ teachingȱ
experience,ȱsalariesȱinȱrupeesȱperȱmonth,ȱandȱteachersȱaverageȱdivision).ȱTheȱmostȱ
influentialȱvariablesȱwereȱ theȱ schoolȱ resources,ȱ lengthȱofȱ structuredȱ teachingȱ timeȱ
perȱweek,ȱschoolȱmanagementȱtypeȱandȱteachersȱcognitiveȱskills.ȱClassȱsize,ȱteacherȱ
trainingȱ andȱ teacherȱ experienceȱ haveȱ noȱ significantȱ impactȱ onȱ studentsȱ
achievementsȱandȱyearsȱofȱteacherȱeducationȱisȱonlyȱjustȱsignificantȱ(atȱ10%ȱlevel).ȱȱ
GlewweȱandȱJacobyȱ(1994)ȱusedȱdataȱfromȱtheȱ1991ȱGhanaȱLivingȱStandardsȱSurveyȱ
andȱwrittenȱ testsȱcoveringȱreadingȱ (inȱEnglish),ȱmathematicsȱandȱabstractȱ thinkingȱ
givenȱ toȱ middleȱ schoolȱ students.ȱ Collectiveȱ dataȱ aboutȱ schoolsȱ attendedȱ andȱ
teachersȱwereȱusedȱ toȱestimateȱ theȱ impactȱonȱ studentsȱachievementsȱ inȱ theȱ tests.ȱ
Onlyȱ teachingȱexperienceȱwasȱ foundȱ toȱbeȱ significantȱandȱ itsȱ impactȱwasȱ indirectȱ
throughȱ raisingȱ theȱ gradeȱ levelȱ attainedȱ byȱ students.ȱ Repairingȱ roofȱ leaksȱ andȱ
providingȱblackboardsȱhaveȱanȱimpactȱonȱraisingȱcognitiveȱachievementȱofȱstudentsȱ
onȱmathsȱandȱreading.ȱȱ
Glewweȱ (2002)ȱ summarizesȱ studiesȱ onȱ Brazil,ȱ Ghana,ȱ India,ȱ andȱ Jamaica.ȱ Theȱ
estimatedȱ effectsȱ fromȱHarbisonȱ andȱHanushekȱ (1992)ȱ forȱ Brazilȱwereȱ relativelyȱ
small.ȱOnlyȱ schoolȱ facilities,ȱwritingȱmaterials,ȱ textbooksȱ andȱ teacherȱ salaryȱwereȱ
significant.ȱInȱJamaicaȱtheȱlargestȱimpactȱwasȱaȱchangeȱfromȱneverȱusingȱtextbooksȱ
toȱregularȱuseȱinȱeveryȱlesson.ȱȱ
Exploringȱ theȱ effectivenessȱ ofȱ InȬServiceȱ Educationȱ andȱ Trainingȱ (INSET)ȱ inȱ
Namibia,ȱOSullivanȱ(2001)ȱshowedȱhowȱtoȱimplementȱandȱbenefitȱfromȱputtingȱtheȱ
trainingȱmechanismȱ inȱ theȱ rightȱ context.ȱ Implementingȱ theȱ INSETȱmodelȱ forȱ 99ȱ
lowerȱ primaryȱ teachersȱ andȱ 46ȱ seniorȱ primaryȱ Englishȱ teachersȱ inȱ 31ȱ primaryȱ
schoolsȱ sheȱ collectedȱ dataȱ byȱ interviews,ȱ semiȬstructuredȱ andȱ unstructuredȱ
observations,ȱlessonȱobservations,ȱassessmentȱofȱlearnersȱwork,ȱandȱanȱexaminationȱ
ofȱ documents.ȱ Sheȱ describedȱ factorsȱ ofȱ successȱ toȱ beȱ schoolȱ basedȱ andȱ schoolȱ
focusedȱ programmes,ȱ objectiveȱ trainingȱ toȱ teachersȱ needs,ȱ preferringȱ trainersȱ
relatedȱtoȱclassroomȱrealities,ȱcyclicalȱandȱcomplementaryȱcourses,ȱopenȱtrainingȱtoȱ
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addȱnewȱpracticesȱandȱskills,ȱsupervisionȱandȱfollowȱupȱafterȱtraining,ȱandȱtrainingȱ
shouldȱbeȱplannedȱandȱformal.ȱSchoolȱeffectivenessȱstudiesȱfocusȱonȱtheȱeducationalȱ
processȱitselfȱratherȱthanȱexaminingȱresourcesȱperȱse.ȱȱȱȱ
Hanushekȱ (1995)ȱ claimedȱ inȱ hisȱ reviewȱ forȱ developingȱ countriesȱ thatȱ schoolȱ
resourcesȱ orȱ inputsȱ haveȱ noȱ impactȱ onȱ studentsȱ achievements.ȱ Kremerȱ (1995)ȱ
arguedȱ forȱanȱalternativeȱ interpretationȱ fromȱ theȱ sameȱ studiesȱ thatȱ fiveȱofȱ theȱ sixȱ
variablesȱ (teachersȱ education,ȱ experience,ȱ andȱ salary;ȱ expenditureȱperȱpupil,ȱ andȱ
physicalȱ facilities)ȱ raisedȱ testȱ scores.ȱHowever,ȱ heȱ notedȱ thatȱ someȱ haveȱ aȱ smallȱ
impactȱ andȱ theȱ teacherȱ pupilȱ ratioȱ hasȱ noȱ positiveȱ effect.ȱHeynemanȱ andȱ Loxleyȱ
(1983)ȱ argueȱ thatȱ theȱ impactȱ ofȱ schoolȱ andȱ teacherȱ qualityȱ isȱ greaterȱ thanȱ familyȱ
socioeconomicȱstatusȱonȱstudentȱperformanceȱinȱdevelopingȱcountriesȱcomparedȱtoȱ
developedȱcountriesȱ(HeynemanȬLoxleyȱeffect).ȱȱȱ
Althoughȱresultsȱfromȱtheȱ1970sȱsupportedȱtheȱclaim,ȱBaker,ȱGoslingȱandȱLetendreȱ
(2002)ȱandȱHanushekȱandȱLuqueȱ(2003)ȱdoȱnotȱfindȱsupportȱinȱdevelopingȱcountries.ȱȱ
Inȱtheirȱstudyȱonȱschools,ȱteachers,ȱandȱeducationalȱincomeȱinȱdevelopingȱcountriesȱ
GlewweȱandȱKremerȱ (2006)ȱdescribeȱ theȱ impactȱofȱadditionalȱ resourcesȱ inputsȱonȱ
educationalȱ achievementsȱ asȱ mixed.ȱ Retrospectiveȱ studiesȱ showȱ limitedȱ impactȱ
whileȱ experimentsȱ andȱ randomizedȱ trials,ȱ recentlyȱ conductedȱ inȱ middleȬincomeȱ
countries,ȱshowȱmoreȱmixedȱresults.ȱGoodȱgovernanceȱpracticesȱandȱreformsȱgivingȱ
moreȱ autonomyȱ toȱ schoolsȱ areȱ betterȱ thanȱ givingȱ incentivesȱ toȱ teachersȱ forȱ
improvingȱstudentȱachievement.ȱȱ
Theȱ researchȱ findingsȱ fromȱ developedȱ countriesȱ doȱ notȱ necessarilyȱ workȱ forȱ
developingȱ countries.ȱDevelopingȱ countriesȱareȱveryȱheterogeneousȱ inȱnatureȱandȱ
areȱ notȱ likeȱ industrializedȱ countries.ȱ ȱ Eachȱ countryȱ hasȱ differentȱ socioȬeconomicȱ
status,ȱ schoolȱ practices,ȱ teachers,ȱ students,ȱ cultures,ȱ geography,ȱ andȱ politicalȱ
systems.ȱ InȬdepthȱ researchȱ atȱ aȱ countryȱ level,ȱ inȱ contextȱ andȱwithȱ goodȱ data,ȱ isȱ
requiredȱtoȱaddressȱtheȱmethodologicalȱandȱestimationȱproblems.ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
StudiesȱusingȱTIMSSȱDatasetȱ ȱ
Woessmannȱ (2003a)ȱ studiesȱ educationalȱ productionȱ inȱ Eastȱ Asiaȱ basedȱ onȱ
internationalȱcomparableȱmicroȱlevelȱdataȱcollectedȱfromȱTIMSSȱ1995.ȱInvestigatingȱ
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theȱ influenceȱ ofȱ familyȱ backgroundȱ andȱ schoolingȱ policiesȱ onȱ studentsȱ
achievements,ȱ heȱ estimatedȱ educationȱ productionȱ functionȱ forȱ eachȱ ofȱ theȱ fiveȱ
highlyȱperformingȱ countiesȱ (Japan,ȱKorea,ȱHongȱKong,ȱThailand,ȱandȱSingapore).ȱȱ
Heȱ foundȱ thatȱ resourceȱ allocationȱ especiallyȱ classȱ sizeȱ isȱ notȱ stronglyȱ relatedȱ toȱ
studentsȱ achievements,ȱ moreȱ institutionalȱ schoolingȱ policiesȱ regardingȱ schoolȱ
autonomyȱ (Japanȱ andȱ Singapore),ȱ homeworkȱ policyȱ (Hongȱ Kong,ȱ Japanȱ andȱ
Singapore)ȱmightȱincreaseȱeducationalȱperformance,ȱandȱparentsȱparticipationȱinȱtheȱ
teachingȱprocessȱinȱHongȱKongȱgivesȱsuperiorȱachievements.ȱȱȱȱȱ
Exploringȱefficiencyȱandȱequityȱinȱschoolsȱaroundȱtheȱworld,ȱHanushekȱandȱLuqueȱ
(2003),ȱ usedȱ dataȱ fromȱ TIMSSȱ 1995ȱ onȱ 37ȱ countries,ȱ investigateȱ theȱ impactȱ ofȱ
resourcesȱ policiesȱ suchȱ asȱ improvingȱ teacherȱ educationȱ orȱ reducingȱ classȱ sizeȱ onȱ
cognitiveȱachievementsȱbothȱinȱdevelopingȱandȱdevelopedȱcountries.ȱAlso,ȱtheyȱtestȱ
forȱHeynemanȬLoxleyȱ effectȱ inȱ developingȱ countries.ȱ Theyȱ stateȱ thatȱ acrossȱ theȱ
sampledȱ countries,ȱ theȱ overallȱ strengthȱ ofȱ resourcesȱ inȱ obtainingȱ betterȱ studentȱ
performanceȱ appearsȱ ratherȱ limited,ȱ butȱ itȱ isȱ moreȱ positiveȱ thanȱ inȱ theȱ
correspondingȱanalysesȱofȱtheȱUSȱachievement.ȱ(HanushekȱandȱLuqueȱ2003:ȱp497).ȱ
Nonetheless,ȱthisȱvariationȱ isȱnotȱspecificȱtoȱpoorȱcountriesȱorȱcountriesȱthatȱbeganȱ
withȱ lowȱ levelsȱofȱ resources.ȱTheyȱ foundȱ thatȱ theȱHeynemanȬLoxleyȱ effect,ȱusingȱ
alternativeȱmethods,ȱdoesȱnotȱhold.ȱȱ
Toȱsumȱup,ȱtheȱexistingȱliteratureȱonȱeducationȱproductionȱfunctionsȱisȱambiguousȱ
regardingȱ theȱ relationshipȱ betweenȱ schoolȱ resourcesȱ andȱ studentȱ achievements;ȱ
institutionalȱreform,ȱschoolȱautonomyȱandȱaccountabilityȱdoȱappearȱtoȱbeȱimportant.ȱ
GlewweȱandȱKremerȱ (2006)ȱargueȱ thatȱ futureȱEPFȱ studiesȱ canȱ improveȱ resultsȱbyȱ
increasingȱ theȱ sampleȱ size.ȱ TIMSSȱ dataȱ setȱ offersȱ theȱ opportunityȱ forȱ furtherȱ
researchȱbasedȱonȱitsȱcomprehensiveȱnature.ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
4.4 Empiricalȱmodelȱȱ
Toȱassessȱtheȱroleȱofȱschoolȱandȱstudentȱbackgroundȱcharacteristicsȱonȱperformanceȱ
weȱ useȱ aȱ standardȱ educationȱ productionȱ functionȱ (EPF)ȱ forȱ testȱ scores.ȱ ȱ Forȱ
comparabilityȱitȱisȱimportantȱtoȱconsiderȱcountryȱdifferencesȱandȱavoidȱaggregationȱ
biasȱ fromȱpoolingȱcountryȱdata,ȱsoȱweȱestimateȱeducationȱproductionȱ functionȱ forȱ
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eachȱ countryȱ separately.ȱ Theȱ EPFȱ specificationȱ andȱ variablesȱ isȱ basedȱ onȱ theȱ
literatureȱandȱemploysȱaȱcommonȱsetȱofȱcharacteristicsȱofȱstudentȱbackgroundȱandȱ
schoolȱ resourcesȱ toȱ testȱ theirȱ impactȱ onȱ cognitiveȱ achievementsȱ acrossȱ MENAȱ
countries.ȱTheȱdependentȱvariablesȱareȱmathȱ testȱscores,ȱusingȱplausibleȱvaluesȱasȱ
discussedȱinȱtheȱpreviousȱchapter.ȱ ȱTheȱliteratureȱsuggestsȱthereȱareȱnoȱorȱminimalȱ
effectsȱofȱschoolȱresourcesȱonȱattainmentȱsoȱweȱexplicitlyȱ testȱ this;ȱbetweenȱschoolȱ
variationȱisȱexaminedȱbyȱapplyingȱschoolȱfixedȱeffectsȱestimationȱacrossȱcountries.ȱȱ
ȱGivenȱtheȱpresenceȱofȱunobservedȱcountryȬspecificȱfactors,ȱaȱsimpleȱcomparisonȱofȱ
separateȱestimatesȱforȱeachȱcountryȱisȱnotȱfullyȱinformativeȱforȱidentifyingȱtheȱmostȱ
importantȱ determinantsȱ ofȱ educationalȱ attainment.ȱ Toȱ addressȱ thisȱweȱ useȱMetaȱ
regressionȱanalysisȱtoȱinvestigateȱsignificantȱeffectsȱacrossȱcountries:ȱMetaȬanalysisȱ
isȱtheȱempiricalȱanalysisȱofȱallȱpreviouslyȱreportedȱempiricalȱestimatesȱ(orȱtests)ȱonȱaȱ
givenȱ subject.ȱ Itȱ employsȱ theȱ sameȱ statisticalȱ toolsȱ availableȱ toȱ anyȱ empiricalȱ
researchersȱ butȱ hasȱ theȱ advantageȱ ofȱ aȱ moreȱ comprehensive,ȱ moreȱ integrativeȱ
perspectiveȱ(StanleyȱandȱDoucouliagos,ȱ2010,ȱp.ȱ180)ȱ.ȱȱ
ȱMetaȬanalysisȱ isȱveryȱ commonȱ inȱmedicalȱ researchȱ andȱ recentlyȱ inȱ economicȱ studiesȱ
(Coricȱ andȱ Pughȱ 2008;ȱDoucouliagosȱ andȱ Paldamȱ 2008;ȱ Stanleyȱ 2001).ȱ Theȱ EPFȱ andȱ
metaȬregressionsȱ identifyȱaverageȱeffectsȱofȱaȱvariableȱ forȱaȱsample.ȱHowever,ȱ theȱ
effectȱ ofȱ schoolȱ orȱ familyȱ characteristicsȱ mayȱ varyȱ dependingȱ onȱ (unobserved)ȱ
studentȱ ability.ȱ Oneȱ wayȱ ofȱ addressingȱ thisȱ isȱ quantileȱ regressions,ȱ whereȱ theȱ
coefficientȱonȱexplanatoryȱvariablesȱisȱallowedȱtoȱvaryȱacrossȱtheȱdistributionȱofȱtestȱ
scores.ȱTheȱthreeȱtechniquesȱemployedȱareȱexplainedȱinȱmoreȱdetailȱbelow.ȱ
4.4.1 EducationȱProductionȱFunctionȱ(EPF)ȱ
Weȱestimateȱanȱeducationȱproductionȱfunctionȱofȱtheȱfollowingȱform:ȱ
ȱ 0 1 2ics ics cs ics icsA F S DE G G D    H ȱ ( 4.1)ȱ
WhereȱAȱisȱtheȱtestȱscoreȱofȱstudentȱiȱinȱclassȱcȱinȱschoolȱsȱ(MENAȱselectedȱsamplesȱareȱ
differentȱacrossȱcountries.ȱSomeȱcountriesȱselectȱonlyȱoneȱclassȱfromȱeachȱschool,ȱsimplifyingȱ
notationȱtoȱstudentsȱandȱschoolsȱonly,ȱandȱsomeȱselectȱtwoȱclasses.),ȱFȱisȱaȱvectorȱofȱfamilyȱ
backgroundȱ variablesȱ andȱ Sȱ isȱ aȱ vectorȱ ofȱ schoolȱ characteristicsȱ variables.ȱ Theȱ
TheȱUniversityȱofȱNottinghamȱȱ ȱ 100ȱ
Chapterȱ4.ȱEducationalȱAttainmentȱDeterminantsȱinȱMENAȱ
coefficientȱvectorsȱ΅, 1G and 2G areȱtoȱbeȱestimated.ȱWeȱincludeȱD,ȱaȱvectorȱofȱdummyȱ
variablesȱ forȱ eachȱ variableȱ bothȱ inȱ Fȱ andȱ Sȱ toȱ captureȱ theȱ effectȱ ofȱ missingȱ
observations;ȱaȱdummyȱ takesȱ theȱvalueȱ1ȱ forȱobservationȱwithȱmissingȱdataȱandȱ0ȱ
otherwiseȱ(theȱvariablesȱthemselvesȱareȱsetȱtoȱzeroȱifȱtheirȱvaluesȱareȱmissing).ȱTheȱ
errorȱ termȱ Ήȱ hasȱ twoȱ componentsȱ asȱweȱ haveȱ aȱ twoȬstageȱ stratifiedȱ sample,ȱ theȱ
imputationȱ errorȱ onȱ studentsȱ levelȱ andȱ theȱ sampleȱ errorȱ atȱ theȱ schoolȱ level.ȱ
EmployingȱEPFȱonȱTIMSSȱdataȱ isȱ complicatedȱbyȱ theȱ factȱ thatȱTIMSSȱusesȱ aȱ twoȱ
stageȱ stratifiedȱ sampleȱ andȱ IRTȱ (Itemȱ Responseȱ Theory)ȱ forȱ performanceȱ
measurement.ȱThisȱrequiresȱemployingȱplausibleȱvaluesȱforȱtheȱdependantȱvariableȱ
andȱ theȱ jackknifeȱ techniqueȱ toȱ calculateȱ theȱ correctȱ (robust)ȱ standardȱ errorsȱ (asȱ
detailedȱinȱtheȱpreviousȱchapter).ȱȱ
Toȱcontrolȱforȱdifferencesȱacrossȱschoolsȱandȱestimateȱtheȱpureȱeffectȱofȱfamilyȱandȱ
homeȱonȱperformance,ȱweȱincorporateȱaȱschoolȱfixedȱeffectsȱestimate.ȱTheȱinclusionȱ
ofȱdummyȱvariablesȱforȱschoolȱeffectȱonȱtheȱeducationȱproductionȱfunctionȱgivesȱtheȱ
requiredȱfixedȱeffectȱestimates.ȱ
4.4.2 MetaȱRegressionȱAnalysisȱ(MRA)ȱ
Toȱ findȱ theȱ reliableȱ determinantsȱ acrossȱ countriesȱweȱ conductȱ aȱmetaȱ regressionȱ
analysis.ȱInȱthisȱapproachȱtheȱkeyȱconcernȱisȱwhetherȱthereȱisȱaȱsystematicȱeffectȱofȱ
anyȱ givenȱ variableȱ onȱ theȱ dependantȱ variableȱ andȱ whetherȱ aȱ significantȱ effectȱ
remainsȱ afterȱ controllingȱ forȱ differencesȱ acrossȱ studies.ȱMetaȱ regressionȱ analysisȱ
(MRA)ȱisȱaȱstatisticalȱtoolȱtoȱsynthesiseȱtheȱoutputȱofȱdifferentȱstudiesȱtoȱdetermineȱ
variablesȱ withȱ systematicȱ effects;ȱ followingȱ Stanleyȱ andȱ Jarrellȱ (1989)ȱ theȱ
specificationȱtakesȱtheȱform:ȱȱ
ȱ  
1
    j 1,  2  N
K
j k jk j
k
f Z eE D
 
    }¦ ȱ ( 4.2)ȱ
Whereȱtheȱdependantȱvariable,ȱ fjȱ isȱtheȱestimatedȱcoefficientsȱonȱvariableȱ j,ȱΆȱ isȱtheȱ
trueȱ valueȱ ofȱ theȱ coefficientȱ acrossȱ studiesȱ (N=8ȱMENAȱ countries),ȱ Zjkȱ areȱ theȱ
independentȱvariablesȱwhichȱcontrolȱ forȱanyȱdifferentȱcharacteristicsȱacrossȱ j,ȱ΅kȱ isȱ
theȱmetaȱregressionȱcoefficientȱwhichȱmeasuresȱtheȱbiasingȱeffectȱfromȱvariationsȱinȱ
k,ȱ andȱ ejȱ isȱ theȱ disturbanceȱ term.ȱ Theȱ heteroskedasticityȱ ofȱ estimatesȱ requiresȱ
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estimatingȱaȱweightedȱleastȱsquaresȱversionȱofȱequationȱ( 4.2)ȱbyȱdividingȱthroughȱbyȱ
estimatedȱstandardȱerrorsȱ(SEj)ȱcontrollingȱforȱsampleȱsizeȱdifferencesȱtoȱyieldȱ( 4.3),ȱ
whereȱtheȱdependantȱvariableȱbecomesȱtheȱtȬstatisticsȱofȱtheȱestimates.ȱȱ
WeightedȱLeastȱSquaresȱMRA:ȱȱ
ȱ 1
1
1 K jk
j k j
kj j
Z
t
SE SE
E D Q
 
§ ·  ¨ ¸¨ ¸© ¹ ¦ ȱ ( 4.3)ȱ
Weȱ conductȱ aȱ metaȬanalysisȱ toȱ summarizeȱ andȱ evaluateȱ theȱ findingsȱ fromȱ ourȱ
comparativeȱ EPFȱ estimatesȱ forȱMENA,ȱ basedȱ onȱ aȱ uniformȱ analysisȱ ofȱ theȱ sameȱ
specificationȱ basedȱ onȱ comparableȱ TIMSSȱ 2007ȱ data.ȱ Theȱ estimatesȱ fromȱ suchȱ
analysisȱ shouldȱnotȱ carryȱ anyȱ systematicȱvariationȱ fromȱoutsideȱ theȱ specification,ȱ
suchȱ asȱ differentȱ authors,ȱ publication,ȱ orȱ differentȱ dataȱ soȱ theȱ Zjkȱ variablesȱ areȱ
dropped.ȱ Theȱ MRAȱ accountsȱ forȱ differencesȱ orȱ sourcesȱ ofȱ biasȱ acrossȱ studies,ȱ
makingȱtheȱapplicationȱrelativelyȱsimple.ȱThisȱanalysisȱhasȱtheȱadvantageȱofȱgivingȱ
theȱ requiredȱ precisionȱ ofȱ theȱ investigatedȱ effectȱ overȱ theȱ normalȱ voteȬcountingȱ
procedure.ȱ Inȱ voteȬcountingȱ theȱ effectsȱ areȱ countedȱ basedȱ onȱ itsȱ directionȱ andȱ
significanceȱandȱdoȱnotȱaccountȱforȱsampleȱdifferences.ȱHowever,ȱtheȱestimatesȱfromȱ
equationȱ ( 4.3)ȱ giveȱ usȱ theȱ averageȱweightedȱ impactȱ ofȱ eachȱ variableȱ acrossȱ theȱ
sampleȱandȱshowȱwhichȱpredictorsȱareȱtheȱconsistentȱdeterminantsȱofȱperformanceȱ
inȱMENAȱselectedȱcountries.ȱȱȱȱȱ
AȱmetaȬanalysisȱwillȱoftenȱbeȱtoȱestimateȱtheȱoverallȱorȱcombinedȱeffect.ȱIfȱsomeȱ
studiesȱwereȱmoreȱpreciseȱthanȱothersȱweȱwouldȱwantȱtoȱassignȱmoreȱweightȱtoȱ
theȱstudiesȱthatȱcarriedȱmoreȱ information.ȱRatherȱthanȱcomputeȱaȱsimpleȱmeanȱ
ofȱ theȱ effectȱ sizesȱweȱ computeȱ aȱweightedȱmean,ȱwithȱmoreȱweightȱ givenȱ toȱ
someȱ studiesȱ andȱ lessȱweightȱ givenȱ toȱ others.ȱ Thereȱ areȱ twoȱmodelsȱ usedȱ inȱ
metaȬanalysisȱ toȱassignȱweights,ȱ theȱ fixedȱeffectȱmodelȱandȱ theȱrandomȱeffectsȱ
model.ȱ ȱ Theȱ fixedȱ effectȱmodelȱ assumesȱ thatȱ allȱ studiesȱ inȱ theȱmetaȬanalysisȱ
shareȱ aȱ commonȱ trueȱ effectȱ sizeȱ whichȱ meansȱ thatȱ allȱ factorsȱ whichȱ couldȱ
influenceȱtheȱeffectȱsizeȱareȱtheȱsameȱinȱallȱtheȱstudyȱpopulations,ȱandȱthereforeȱ
theȱ effectȱ sizeȱ isȱ theȱ sameȱ inȱ allȱ theȱ studyȱ populations.ȱ Itȱ followsȱ thatȱ theȱ
observedȱ effectȱ sizeȱ variesȱ fromȱ oneȱ studyȱ toȱ theȱ nextȱ onlyȱ becauseȱ ofȱ theȱ
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randomȱ errorȱ inherentȱ inȱ eachȱ study.ȱ Byȱ contrast,ȱ theȱ randomȱ effectsȱmodelȱ
assumesȱ thatȱ theȱ studiesȱwereȱ drawnȱ fromȱ populationsȱ thatȱ differȱ fromȱ eachȱ
otherȱinȱwaysȱthatȱcouldȱimpactȱonȱtheȱtreatmentȱeffect.ȱItȱfollowsȱthatȱtheȱeffectȱ
sizeȱwillȱvaryȱ fromȱoneȱstudyȱ toȱ theȱnextȱ forȱ twoȱ reasons.ȱTheȱ firstȱ isȱ randomȱ
errorȱwithinȱstudies,ȱasȱinȱtheȱfixedȱeffectȱmodel.ȱTheȱsecondȱisȱtrueȱvariationȱinȱ
effectȱsizeȱfromȱoneȱstudyȱtoȱtheȱnextȱ(Borensteinȱetȱal.ȱ2011).ȱȱȱInȱhereȱweȱemployȱ
theȱfixedȱeffectȱmetaȬanalysisȱasȱweȱestimateȱtheȱsameȱmodelȱforȱallȱcountries.ȱSoȱweȱ
areȱ expectingȱ theȱ sameȱ effectȱ fromȱ allȱ theȱ studies,ȱ thereforeȱdifferentȱweightsȱ areȱ
assignedȱrelativeȱtoȱtheȱprecessionȱofȱtheȱeffectȱinȱeachȱcountry.ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
4.4.3 Quantileȱregressionȱȱ
Ourȱ baselineȱ modelȱ willȱ beȱ reȬestimatedȱ usingȱ quantileȱ regressionȱ toȱ examineȱ
whetherȱstudentȱbackgroundȱandȱschoolȱresourcesȱhaveȱdifferentȱeffectsȱatȱvariousȱ
pointsȱ ofȱ theȱ achievementȱ distribution.ȱ Followingȱ Buchinskyȱ (1998),ȱ aȱ simpleȱ
quantileȱregressionȱmodelȱcanȱbeȱwrittenȱasȱ
ȱ , ( | )
ii i i i i
y x u Quant y x xTT T TE E   ȱ ( 4.4)ȱ
Where ( |i i )y x

,ȱ i=1,.,ȱnȱ ȱ ȱ isȱaȱsampleȱofȱpopulation,ȱyiȱ isȱ theȱdependantȱvariableȱ
andȱxiȱisȱaȱ(k 1)ȱvectorȱofȱexplanatoryȱvariables,ȱQuant T ȱ ( |i i )y x isȱtheȱconditionalȱ
quantileȱ ofȱ yiȱ conditionalȱ onȱ theȱ vectorȱ ofȱ explanatoryȱ variablesȱ xiȱ andȱ T 樺(0,1)ȱ
assumingȱthatȱȱȱȱȱȱȱQuant T ȱ(u T |ȱxi)=0.ȱ
Theȱ T thȱ conditionalȱ quantileȱ regressionȱ estimatorȱ forȱ Άȱ isȱ obtainedȱ byȱ theȱ
minimizationȱofȱtheȱweightedȱsumȱofȱabsoluteȱvalueȱofȱerrorsȱasȱinȱequationȱ( 4.5)ȱ
ȱ
min
{ ; } { ; }
| | (1 ) |
i i i i
i i i i
i y x i y x
y x y x
E E
|E T E T
t 
ª º   « »¬ ¼¦ ¦ E ȱ ( 4.5)ȱ
Quantileȱ regressionȱ willȱ allowȱ forȱ theȱ impactȱ ofȱ explanatoryȱ variablesȱ onȱ
educationalȱ attainmentȱ toȱ beȱ analysedȱ alongȱ theȱ distribution.ȱ Forȱ example,ȱ theȱ
impactȱ ofȱ parentalȱ educationȱ atȱ theȱ 25thȱ quantileȱ ofȱ theȱ conditionalȱ testȱ scoresȱ
distributionȱmightȱbeȱcomparedȱandȱexaminedȱagainstȱtheȱimpactȱatȱtheȱmedianȱandȱ
theȱ75thȱquantile,ȱholdingȱallȱotherȱvariablesȱconstant.ȱQuantileȱregressionȱwillȱallowȱ
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usȱ toȱcheckȱ theȱrobustnessȱofȱourȱOLSȱestimatesȱbasedȱonȱ theȱerrorsȱdistributions.ȱ
QRȱisȱbasedȱonȱaȱweightedȱsumȱofȱabsoluteȱdeviationsȱwhichȱgiveȱaȱrobustȱmeasureȱ
ofȱ locationȱ onȱ theȱ distributionȱ scaleȱ (Buchinsky,ȱ 1998)ȱ Sinceȱ TIMSSȱ usesȱ fiveȱ
plausibleȱvaluesȱforȱtheȱtestȱscores,ȱweȱshouldȱrepeatȱQRȱfiveȱtimesȱtoȱgetȱtheȱcorrectȱ
estimates.ȱWeȱusedȱtheȱjackknifeȱtechniqueȱtoȱcalculateȱrobustȱstandardȱerrors.ȱȱ
4.5 Resultsȱ
Tableȱ  4.1ȱ presentsȱ descriptiveȱ statisticsȱ onȱ theȱ student,ȱ familyȱ backgroundȱ andȱ
resourceȱendowmentsȱofȱtheȱschools.ȱTheȱdescriptiveȱareȱweightedȱbyȱtheȱsamplingȱ
probabilitiesȱ ofȱ eachȱ studentȱ toȱ giveȱ aȱ representativeȱ statisticsȱ forȱ eachȱ countrysȱ
population.ȱTheȱsamplesȱareȱratherȱevenlyȱdividedȱbetweenȱboysȱandȱgirlsȱ inȱeachȱ
country.ȱ Aȱ roughȱ comparisonȱ amongȱ theȱ MENAȱ countries,ȱ familyȱ backgroundȱ
measuresȱ suggestȱ aȱ relativelyȱ highȱ shareȱ ofȱ studentsȱ fromȱ lowlyȱ educatedȱ
backgroundsȱ inȱTurkey,ȱTunisia,ȱSyria,ȱandȱAlgeria,ȱandȱaȱrelativelyȱ largeȱshareȱofȱ
studentsȱfromȱhighlyȱeducatedȱbackgroundsȱinȱEgypt,ȱJordanȱandȱSaudiȱArabia.ȱTheȱ
smallestȱclassȱsizesȱ inȱ theȱcountryȱsampleȱareȱobservedȱ inȱ Iranȱwithȱanȱaverageȱofȱ
aboutȱ 27ȱ studentsȱperȱ class.ȱ InȱEgyptȱ averageȱ classȱ sizesȱ areȱ aboutȱ 38ȱwhichȱ theȱ
highestȱ averageȱ inȱ MENA.ȱ Maleȱ teachersȱ areȱ dominatingȱ theȱ mathȱ teachingȱ
professionȱ inȱEgypt,ȱ IranȱandȱTunisia.ȱExceptȱofȱSaudiȱArabia,ȱstudentsȱ inȱMENAȱ
countriesȱ attendȱ schoolsȱwithȱ aȱ largeȱ shareȱ ofȱ relativelyȱ disadvantagedȱ students.ȱȱȱ
Tableȱ  4.2ȱ reportsȱ theȱ resultsȱ ofȱ theȱ familyȱ backgroundȱ andȱ schoolȱ resourcesȱ
regressionȱonȱmathsȱscoresȱforȱtheȱdifferentȱMENAȱcountries.ȱItȱshowsȱmeasuresȱofȱ
educationalȱ backgroundsȱ ofȱ parents,ȱ followedȱ byȱ studentȱ characteristics,ȱ schoolȬ
levelȱ measureȱ includingȱ teacherȱ backgroundȱ andȱ schoolȱ resources,ȱ andȱ finallyȱ
communityȱlocationȱandȱpovertyȱlevels.ȱȱ
4.5.1 Familyȱbackgroundsȱandȱstudentȱperformanceȱ
Theȱ educationȱ levelȱ attainedȱ byȱ theȱ parentsȱ isȱ stronglyȱ relatedȱ toȱ studentȱ
achievementsȱ inȱ allȱ MENAȱ countries.ȱ Theȱ estimationsȱ useȱ allȱ theȱ informationȱ
availableȱforȱtheȱparentsȱeducationȱincludingȱdummyȱforȱeachȱcategory:ȱȱ
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DV:ȱMathsȱȱtestȱscores ALGȱ EGYȱ IRNȱ JORȱ KSAȱ SYRȱ TUNȱ TURȱ
ȱ Meanȱ S.D.ȱ Meanȱ S.D.ȱ Meanȱ S.D.ȱ Meanȱ S.D.ȱ Meanȱ S.D.ȱ Meanȱ S.D.ȱ Meanȱ S.D.ȱ Meanȱ S.D.ȱ
LowerȬsecȱEDC 0.26ȱ 0.44ȱ 0.23ȱ 0.42ȱ 0.25ȱ 0.43ȱ 0.08ȱ 0.27ȱ 0.16ȱ 0.37ȱ 0.24ȱ 0.43ȱ 0.24ȱ 0.43ȱ 0.49ȱ 0.50ȱ
UpperȬsecȱ 0.21ȱ 0.41ȱ 0.12ȱ 0.32ȱ 0.19ȱ 0.39ȱ 0.27ȱ 0.44ȱ 0.20ȱ 0.40ȱ 0.22ȱ 0.42ȱ 0.26ȱ 0.44ȱ 0.21ȱ 0.41ȱ
PostȬsecȱnotȱUNI 0.12ȱ 0.33ȱ 0.23ȱ 0.42ȱ 0.12ȱ 0.33ȱ 0.18ȱ 0.39ȱ 0.04ȱ 0.21ȱ 0.23ȱ 0.42ȱ 0.17ȱ 0.37ȱ 0.04ȱ 0.19ȱ
Universityȱdegree 0.15ȱ 0.35ȱ 0.20ȱ 0.40ȱ 0.14ȱ 0.35ȱ 0.30ȱ 0.46ȱ 0.32ȱ 0.47ȱ 0.15ȱ 0.35ȱ 0.13ȱ 0.33ȱ 0.09ȱ 0.28ȱ
Nativesȱ Ȭȱ Ȭȱ 0.81ȱ 0.39ȱ 0.96ȱ 0.19ȱ 0.65ȱ 0.48ȱ 0.74ȱ 0.44ȱ 0.83ȱ 0.37ȱ 0.91ȱ 0.29ȱ 0.96ȱ 0.20ȱ
Oneȱbookcases 0.16ȱ 0.37ȱ 0.24ȱ 0.43ȱ 0.18ȱ 0.39ȱ 0.30ȱ 0.46ȱ 0.25ȱ 0.43ȱ 0.22ȱ 0.42ȱ 0.21ȱ 0.41ȱ 0.24ȱ 0.43ȱ
Twoȱbookcases 0.06ȱ 0.24ȱ 0.12ȱ 0.33ȱ 0.15ȱ 0.35ȱ 0.19ȱ 0.39ȱ 0.17ȱ 0.37ȱ 0.12ȱ 0.32ȱ 0.08ȱ 0.27ȱ 0.15ȱ 0.36ȱ
HomeȱpossessȱH 0.32ȱ 0.47ȱ 0.39ȱ 0.49ȱ 0.34ȱ 0.47ȱ 0.50ȱ 0.50ȱ 0.45ȱ 0.50ȱ 0.33ȱ 0.47ȱ 0.34ȱ 0.47ȱ 0.36ȱ 0.48ȱ
HomeȱpossessȱM 0.50ȱ 0.50ȱ 0.39ȱ 0.49ȱ 0.36ȱ 0.48ȱ 0.38ȱ 0.48ȱ 0.36ȱ 0.48ȱ 0.45ȱ 0.50ȱ 0.46ȱ 0.50ȱ 0.50ȱ 0.50ȱ
BoyȱStudentȱ 0.51ȱ 0.50ȱ 0.51ȱ 0.50ȱ 0.55ȱ 0.50ȱ 0.47ȱ 0.50ȱ 0.47ȱ 0.50ȱ 0.49ȱ 0.50ȱ 0.48ȱ 0.50ȱ 0.53ȱ 0.50ȱ
TLȱspokenȱALs 0.39ȱ 0.49ȱ 0.61ȱ 0.49ȱ 0.57ȱ 0.50ȱ 0.74ȱ 0.44ȱ 0.61ȱ 0.49ȱ 0.72ȱ 0.45ȱ 0.08ȱ 0.28ȱ 0.76ȱ 0.43ȱ
PCȱatȱH&SCLȱ 0.05ȱ 0.23ȱ 0.27ȱ 0.45ȱ 0.06ȱ 0.23ȱ 0.54ȱ 0.50ȱ 0.16ȱ 0.37ȱ 0.35ȱ 0.48ȱ 0.03ȱ 0.17ȱ 0.27ȱ 0.45ȱ
PCȱatȱH/SCLȱ 0.30ȱ 0.46ȱ 0.53ȱ 0.50ȱ 0.35ȱ 0.48ȱ 0.37ȱ 0.48ȱ 0.58ȱ 0.49ȱ 0.44ȱ 0.50ȱ 0.44ȱ 0.50ȱ 0.54ȱ 0.50ȱ
Maleȱteacherȱ 0.57ȱ 0.50ȱ 0.73ȱ 0.45ȱ 0.60ȱ 0.49ȱ 0.45ȱ 0.50ȱ 0.45ȱ 0.50ȱ 0.44ȱ 0.50ȱ 0.63ȱ 0.48ȱ 0.56ȱ 0.50ȱ
T.ȱExperienceȱ 16.45ȱ 10.13ȱ 12.64ȱ 8.52ȱ 15.40ȱ 9.34ȱ 9.32ȱ 7.72ȱ 9.76ȱ 7.02ȱ 11.22ȱ 8.91ȱ 10.82ȱ 9.33ȱ 9.91ȱ 9.34ȱ
T.ȱCertificateȱ 0.58ȱ 0.49ȱ 0.69ȱ 0.46ȱ Ȭȱ Ȭȱ 0.79ȱ 0.41ȱ Ȭȱ Ȭȱ 0.79ȱ 0.41ȱ 0.82ȱ 0.39ȱ 1.00ȱ 0.06ȱ
MȱSCLȱRCSȱ 0.76ȱ 0.43ȱ 0.56ȱ 0.50ȱ 0.70ȱ 0.46ȱ 0.71ȱ 0.46ȱ 0.73ȱ 0.44ȱ 0.79ȱ 0.41ȱ 0.71ȱ 0.45ȱ 0.66ȱ 0.47ȱ
LȱSCLȱRSCȱ 0.08ȱ 0.27ȱ 0.05ȱ 0.21ȱ 0.15ȱ 0.35ȱ 0.06ȱ 0.24ȱ 0.15ȱ 0.36ȱ 0.05ȱ 0.21ȱ 0.22ȱ 0.42ȱ 0.25ȱ 0.43ȱ
T.ȱUNIȱDegree 0.13ȱ 0.34ȱ 0.88ȱ 0.33ȱ 0.50ȱ 0.50ȱ 0.90ȱ 0.30ȱ 0.92ȱ 0.27ȱ 0.44ȱ 0.50ȱ 0.93ȱ 0.26ȱ 0.75ȱ 0.44ȱ
COMMU.>50000 0.44ȱ 0.50ȱ 0.53ȱ 0.50ȱ 0.61ȱ 0.49ȱ 0.49ȱ 0.50ȱ 0.54ȱ 0.50ȱ 0.46ȱ 0.50ȱ 0.26ȱ 0.44ȱ 0.70ȱ 0.46ȱ
Povȱ50%ȱDisadv 0.47ȱ 0.50ȱ 0.42ȱ 0.49ȱ 0.42ȱ 0.49ȱ 0.40ȱ 0.49ȱ 0.17ȱ 0.38ȱ 0.46ȱ 0.50ȱ 0.48ȱ 0.50ȱ 0.63ȱ 0.48ȱ
Classȱsizeȱȱ 31.28ȱ 15.30ȱ 37.68ȱ 10.90ȱ 26.75ȱ 6.57ȱ 36.74ȱ 10.81ȱ 29.61ȱ 19.37ȱ 31.70ȱ 10.24ȱ 29.19ȱ 10.66ȱ 33.68ȱ 13.25ȱ
(Samplingȱweightsȱappliedȱforȱallȱcountries)ȱ
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Tableȱ 4.2:ȱDeterminantsȱofȱeducationȱinȱMENA,ȱEducationȱProductionȱFunctionȱestimatesȱȱȱȱȱ
DV:ȱMathsȱȱtestȱscores SaudiȱArabiaȱ Algeria Egypt Syria Iran Tunisia Jordan Turkeyȱ
ȱ Coef.ȱȱ s.e.ȱȱ Coef.ȱ s.e.ȱ Coef.ȱ s.e.ȱ Coef.ȱ s.e.ȱȱ Coef.ȱ s.e.ȱ Coef.ȱ s.e.ȱ Coef.ȱ s.e.ȱ Coef.ȱȱ s.e.ȱȱ
LowerȬsecȱEDC 0.19ȱ ȱ5.41ȱ Ȭ6.522**ȱ ȱ2.88ȱ 7.33ȱ ȱ5.97ȱ 0.52ȱ ȱ6.69ȱ 2.38ȱ ȱ4.24ȱ Ȭ11.19***ȱ ȱ3.97ȱ Ȭ4.10ȱ ȱ9.38ȱ 7.72ȱ ȱ4.89ȱ
UpperȬsecȱ Ȭ0.81ȱ ȱ4.73ȱ 2.96ȱ ȱ2.89ȱ 22.88***ȱ ȱ6.42ȱ Ȭ6.62ȱ ȱ6.48ȱ 14.28***ȱ ȱ5.13ȱ Ȭ7.802*ȱ ȱ4.16ȱ 11.33*ȱ ȱ6.73ȱ 31.07***ȱ ȱ6.50ȱ
PostȬsecȱnotȱUNI 15.27ȱ ȱ9.88ȱ 5.60ȱ ȱ3.74ȱ 33.79***ȱ ȱ7.02ȱ 15.58**ȱ ȱ6.79ȱ 17.84**ȱ ȱ8.17ȱ 1.34ȱ ȱ4.74ȱ 40.83***ȱ ȱ8.05ȱ 45.26***ȱ ȱ10.29ȱ
Universityȱdegree 18.62***ȱ ȱ5.81ȱ 0.10ȱ ȱ3.48ȱ 3.11ȱ ȱ6.88ȱ 20.34**ȱ ȱ7.94ȱ 36.62***ȱ ȱ8.39ȱ 10.72**ȱ ȱ5.15ȱ 34.89***ȱ ȱ7.43ȱ 88.34***ȱ ȱ10.73ȱ
Nativesȱ Ȭ10.13**ȱ ȱ5.05ȱ ȱȬȱ ȱȬȱȱ 48.86***ȱ ȱ5.11ȱ 19.47***ȱ ȱ5.65ȱ 20.55**ȱ ȱ9.78ȱ 24.27***ȱ ȱ5.63ȱ Ȭ5.93ȱ ȱ3.69ȱ 42.29***ȱ ȱ8.84ȱ
Oneȱbookcases 14.31***ȱ ȱ5.12ȱ 11.44***ȱ ȱ2.72ȱ 10.57**ȱ ȱ4.32ȱ 6.226*ȱ ȱ3.40ȱ 21.36***ȱ ȱ3.95ȱ 17.94***ȱ ȱ3.12ȱ 14.70***ȱ ȱ4.67ȱ 25.29***ȱ ȱ3.71ȱ
Twoȱbookcases 9.070*ȱ ȱ4.82ȱ 5.61ȱ ȱ4.48ȱ 2.14ȱ ȱ6.33ȱ 1.57ȱ ȱ4.43ȱ 10.86*ȱ ȱ5.77ȱ 33.64***ȱ ȱ4.51ȱ 20.60***ȱ ȱ5.48ȱ 27.25***ȱ ȱ5.74ȱ
HomeȱpossessȱH 51.24***ȱ ȱ4.94ȱ 16.44***ȱ ȱ4.23ȱ 58.99***ȱ ȱ5.30ȱ 41.03***ȱ ȱ5.27ȱ 13.71*ȱ ȱ7.72ȱ 35.38***ȱ ȱ5.04ȱ 57.03***ȱ ȱ7.00ȱ 28.44***ȱ ȱ8.94ȱ
HomeȱpossessȱM 24.93***ȱ ȱ4.56ȱ 14.21***ȱ ȱ3.70ȱ 41.22***ȱ ȱ4.77ȱ 29.22***ȱ ȱ4.90ȱ 11.67***ȱ ȱ4.00ȱ 15.90***ȱ ȱ3.83ȱ 48.53***ȱ ȱ5.88ȱ 18.29***ȱ ȱ6.41ȱ
BoyȱStudentȱ Ȭ10.90ȱ ȱ12.79ȱ 6.845***ȱ ȱ1.79ȱ Ȭ10.65*ȱ ȱ5.50ȱ 18.66***ȱ ȱ5.56ȱ 5.59ȱ ȱ11.38ȱ 22.58***ȱ ȱ2.06ȱ Ȭ20.74ȱ ȱ22.71ȱ 7.852**ȱ ȱ3.55ȱ
TLȱspokenȱALs Ȭ4.14ȱ ȱ3.44ȱ 0.72ȱ ȱ2.12ȱ Ȭ20.12***ȱ ȱ3.76ȱ 2.94ȱ ȱ4.98ȱ 12.90***ȱ ȱ4.57ȱ Ȭ15.46***ȱ ȱ4.32ȱ Ȭ11.05**ȱ ȱ4.81ȱ 28.68***ȱ ȱ4.61ȱ
PCȱatȱH&SCLȱ Ȭ15.39**ȱ ȱ6.19ȱ Ȭ14.21***ȱ ȱ4.61ȱ Ȭ26.32***ȱ ȱ5.17ȱ Ȭ13.02**ȱ ȱ5.48ȱ 73.64***ȱ ȱ22.14ȱ Ȭ31.44***ȱ ȱ6.67ȱ 1.59ȱ ȱ7.56ȱ 31.77***ȱ ȱ8.44ȱ
PCȱatȱH/SCLȱ Ȭ13.64***ȱ ȱ3.95ȱ Ȭ3.28ȱ ȱ2.99ȱ Ȭ23.78***ȱ ȱ4.30ȱ Ȭ13.52***ȱ ȱ5.07ȱ 14.90**ȱ ȱ6.34ȱ Ȭ11.65***ȱ ȱ2.72ȱ Ȭ22.42***ȱ ȱ7.22ȱ 12.74**ȱ ȱ6.49ȱ
Maleȱteacherȱ Ȭ5.20ȱ ȱ12.61ȱ 4.65ȱ ȱ4.05ȱ 1.42ȱ ȱ7.54ȱ 0.30ȱ ȱ7.37ȱ Ȭ8.26ȱ ȱ11.99ȱ Ȭ5.06ȱ ȱ3.24ȱ 4.02ȱ ȱ23.10ȱ 9.27ȱ ȱ7.50ȱ
T.ȱExperienceȱ 0.13ȱ ȱ0.33ȱ Ȭ0.32ȱ ȱ0.29ȱ 1.008***ȱ ȱ0.36ȱ 0.36ȱ ȱ0.47ȱ 0.17ȱ ȱ0.37ȱ 0.473**ȱ ȱ0.20ȱ 0.60ȱ ȱ0.54ȱ 0.74ȱ ȱ0.71ȱ
T.ȱCertificateȱ ȱȬȱ ȱȱȬȱ 3.75ȱ ȱ3.87ȱ 8.14ȱ ȱ9.66ȱ Ȭ7.93ȱ ȱ9.36ȱ Ȭȱȱ ȱȱȬȱ 2.44ȱ ȱ5.94ȱ 1.79ȱ ȱ9.74ȱ 27.27ȱ ȱ27.59ȱ
MȱSCLȱRCSȱ Ȭ10.81ȱ ȱ10.79ȱ Ȭ2.97ȱ ȱ6.54ȱ Ȭ5.15ȱ ȱ7.12ȱ 10.60ȱ ȱ13.86ȱ Ȭ18.06*ȱ ȱ9.82ȱ Ȭ1.34ȱ ȱ5.82ȱ Ȭ7.97ȱ ȱ10.28ȱ Ȭ25.61**ȱ ȱ11.63ȱ
LȱSCLȱRSCȱ Ȭ17.33ȱ ȱ12.17ȱ 0.55ȱ ȱ8.67ȱ Ȭ22.65ȱ ȱ14.26ȱ 12.83ȱ ȱ20.43ȱ Ȭ26.88**ȱ ȱ11.03ȱ Ȭ2.01ȱ ȱ6.99ȱ Ȭ2.64ȱ ȱ14.99ȱ Ȭ34.26**ȱ ȱ13.48ȱ
T.ȱUNIȱDegree Ȭ13.53ȱ ȱ17.51ȱ Ȭ2.87ȱ ȱ5.33ȱ 0.08ȱ ȱ21.17ȱ 10.24ȱ ȱ6.99ȱ 3.30ȱ ȱ5.17ȱ Ȭ5.33ȱ ȱ7.98ȱ 12.30ȱ ȱ17.28ȱ 6.93ȱ ȱ15.88ȱ
COMMU.>50000 14.55***ȱ ȱ4.63ȱ 1.39ȱ ȱ3.36ȱ 10.45ȱ ȱ6.55ȱ Ȭ6.34ȱ ȱ8.80ȱ 16.88**ȱ ȱ6.92ȱ 0.16ȱ ȱ3.27ȱ 20.96***ȱ ȱ7.63ȱ 17.42**ȱ ȱ8.16ȱ
Povȱ50%ȱDisadv Ȭ3.83ȱ ȱ5.59ȱ 1.27ȱ ȱ3.93ȱ Ȭ9.18ȱ ȱ5.92ȱ Ȭ23.16***ȱ ȱ8.30ȱ Ȭ10.59*ȱ ȱ5.82ȱ Ȭ8.081**ȱ ȱ3.66ȱ Ȭ15.67*ȱ ȱ9.21ȱ Ȭ31.69***ȱ ȱ8.97ȱ
Classȱsizeȱȱ Ȭ0.59ȱ ȱ0.56ȱ 1.702*ȱ ȱ0.93ȱ Ȭ0.69ȱ ȱ1.34ȱ Ȭ3.41ȱ ȱ3.11ȱ Ȭ0.46ȱ ȱ2.01ȱ Ȭ4.537***ȱ ȱ1.28ȱ Ȭ0.91ȱ ȱ2.18ȱ Ȭ0.14ȱ ȱ1.41ȱ
ClassȱsizeȱSqȱ 0.01ȱ ȱ0.01ȱ Ȭ0.02ȱ ȱ0.02ȱ 0.00ȱ ȱ0.02ȱ 0.05ȱ ȱ0.05ȱ 0.01ȱ ȱ0.04ȱ 0.104***ȱ ȱ0.03ȱ Ȭ0.01ȱ ȱ0.03ȱ 0.00ȱ ȱ0.02ȱ
Constantȱ 346.3***ȱ ȱ25.97ȱ 336.9***ȱ ȱ16.23ȱ 351.3***ȱ ȱ32.21ȱ 409.0***ȱ ȱ52.53ȱ 365.1***ȱ ȱ25.95ȱ 417.8***ȱ Ȭ22.25ȱ 412.9***ȱ ȱ49.40ȱ 304.4***ȱ ȱ44.93ȱ
(Jackknifeȱstandardȱerrors,ȱȱȱp<0.01,ȱȱȱp<0.05,ȱp<0.1ȱ&ȱdummyȱcontrolsȱforȱmissingȱvaluesȱincluded)ȱ
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namelyȱparentsȱwhoseȱhighestȱeducationȱ levelȱ isȱ lowerȱ secondary,ȱ finishedȱupperȱ
secondary,ȱ someȱ postȬsecondaryȱ education,ȱ andȱ finishedȱ university,ȱwithȱ parentsȱ
withȱ noȱ secondaryȱ educationȱ (i.e.ȱ no,ȱ orȱ noȱ moreȱ than,ȱ primary)ȱ asȱ referenceȱ
category.ȱ
AcrossȱMENAȱcountries,ȱtheȱrelationshipȱbetweenȱstudentsȱmathsȱperformanceȱandȱ
parentsȱlevelȱofȱeducationȱisȱweakȱinȱAlgeriaȱandȱSaudiȱArabiaȱandȱnonȬmonotonicȱ
inȱ Jordanȱ andȱ Egypt.ȱ Thereȱ areȱ twoȱ countries,ȱ Algeriaȱ andȱ Egypt,ȱ whereȱ theȱ
differenceȱ inȱ mathsȱ performanceȱ betweenȱ studentsȱ whoseȱ parentsȱ finishedȱ
universityȱandȱstudentsȱwhoseȱparentsȱdidȱnotȱfinishȱlowerȱsecondaryȱeducationȱisȱ
notȱ statisticallyȱ significant.ȱHowever,ȱ inȱAlgeria,ȱ studentsȱwhoseȱparentsȱ finishedȱ
lowerȱsecondaryȱeducationȱhaveȱsignificantlyȱlowerȱperformanceȱinȱmathȱcomparedȱ
toȱ studentsȱwhoseȱparentsȱhadȱnoȱ lowerȱ secondaryȱ education.ȱ InȱEgypt,ȱ studentsȱ
whoseȱ parentȱ hadȱ finishedȱ upperȱ secondaryȱ orȱ someȱ postȬsecondaryȱ educationȱ
performȱ statisticallyȱ betterȱ thanȱ studentȱwhoseȱ parentsȱ hadȱ noȱ lowerȱ secondaryȱ
education.ȱ ȱ Inȱ Tunisia,ȱ Studentsȱwhoseȱ parentsȱ haveȱ lowerȱ orȱ upperȱ secondaryȱ
educationȱareȱdoingȱworseȱthanȱthoseȱstudentsȱwhoseȱparentsȱhaveȱnoȱeducationȱorȱ
didȱnotȱfinishȱprimaryȱstage.ȱȱTheȱsameȱcaseȱisȱforȱlowerȱsecondaryȱeducationȱlevelȱ
parents.ȱTheseȱtwoȱresultsȱcouldȱnotȱbeȱexplainedȱfromȱtheȱdataȱweȱhave.ȱTheȱonlyȱ
suggestionȱ isȱ thatȱ itȱmightȱbeȱ theȱparentsȱabilityȱwhoȱaffectedȱ theirȱpathȱ toȱmoreȱ
schoolingȱcomparedȱ toȱpovertyȱreasonsȱ toȱ leaveȱschoolȱ forȱnonȬȱeducatedȱparents.ȱ
Heritableȱ abilityȱ hasȱ beenȱ toȱ beȱ aȱ likelyȱ sourceȱ ofȱ intergenerationalȱ correlationsȱ
betweenȱparentsȱandȱchildrenȱ(BehrmanȱandȱRosenzweigȱ2002;ȱBehrmanȱetȱal.ȱ1999).ȱȱ
Atȱ theȱotherȱextreme,ȱ theȱdifferenceȱ isȱ theȱ largestȱ inȱTurkeyȱatȱ88.34ȱpointȱofȱ testȱ
scoresȱ inȱ favourȱ ofȱ studentȱwhoseȱ parentsȱ hadȱ aȱ universityȱ degreeȱ comparedȱ toȱ
studentȱwhoseȱparentȱhadȱnoȱ secondaryȱeducation.ȱTheȱeffectȱ sizeȱ inȱbothȱ Jordanȱ
(35)ȱandȱIranȱ(37)ȱisȱquiteȱcloseȱtoȱtheȱobservedȱeffectȱinȱWesternȱEuropeanȱcountriesȱ
andȱ belowȱ theȱ Unitedȱ Statesȱ observedȱ effectȱ (52ȱ pointsȱ [butȱ thisȱ mustȱ beȱ inȱ
comparisonȱ toȱ aȱ higherȱ averageȱ soȱ proportionallyȱ willȱ beȱ quiteȱ similar])ȱ
(Woessmannȱ2005b).ȱȱȱ
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Theȱsecondȱindicatorȱofȱfamilyȱbackgroundȱmeasuresȱisȱnumberȱofȱbookcasesȱinȱtheȱ
studentsȱhome.ȱThatȱmeasureȱwillȱbeȱcorrelatedȱwithȱparentalȱeducationȱandȱbothȱ
willȱ beȱ correlatedȱ withȱ otherȱ unobservedȱ familyȱ characteristicsȱ suchȱ asȱ ability,ȱ
motivationȱandȱcapabilityȱ toȱhelpȱchildrenȱatȱhomeȱwithȱrespectȱ toȱschoolȱmatters.ȱ
Eachȱ studentȱ wasȱ askedȱ inȱ TIMSSȱ questionnaireȱ toȱ reportȱ theȱ totalȱ numberȱ ofȱ
bookcasesȱatȱtheirȱhome,ȱexcludingȱnewspapers,ȱmagazinesȱorȱschoolȱbooks.ȱTheseȱ
twoȱ indicatorsȱ actȱ asȱ proxiesȱ ofȱ socioȬeconomicȱ andȱ educationalȱ backgroundȱ ofȱ
student.ȱThisȱmeasureȱwasȱincludedȱinȱthreeȱcategories;ȱhasȱtwoȱorȱmoreȱbookcasesȱ
atȱhome,ȱoneȱbookcaseȱandȱtheȱreferenceȱcategoryȱofȱveryȱlittleȱorȱnoȱbooksȱatȱhome.ȱ
Again,ȱAlgeria,ȱEgyptȱandȱSyriaȱshowȱinsignificantȱeffectȱofȱhomesȱwithȱmoreȱthanȱ
twoȱ bookcasesȱ comparedȱ toȱ homesȱwithȱ veryȱ littleȱ orȱ noȱ books.ȱ Tunisiaȱ hasȱ theȱ
largestȱ effectȱ withȱ Turkeyȱ inȱ secondȱ place,ȱ withȱ studentsȱ fromȱ homeȱ withȱ twoȱ
bookcasesȱperformingȱbetterȱ inȱmathsȱ testȱbyȱ 33.64ȱ andȱ 27.25ȱpointsȱ respectively.ȱ
Theȱeffectȱofȱhomesȱwithȱoneȱbookcaseȱisȱstatisticallyȱsignificantȱacrossȱallȱcountries;ȱ
theȱ lowestȱeffectȱ isȱ forȱSyria,ȱEgypt,ȱandȱAlgeria.ȱTheȱbooksȱeffectȱ forȱTunisiaȱandȱ
TurkeyȱisȱquiteȱsimilarȱtoȱtheȱeffectȱinȱEuropeȱwhereȱtheȱnumberȱofȱbooksȱincreasesȱ
theȱperformanceȱmonotonically.ȱTurkeyȱandȱTunisiaȱareȱ theȱonlyȱ twoȱcountriesȱ inȱ
MENAȱwhoȱadoptȱaȱsecularȱpoliticalȱsystemȱandȱ theyȱareȱquiteȱmixedȱandȱcloselyȱ
relatedȱtoȱtheȱEuropeȱwhichȱsuggestsȱsomeȱsortȱofȱcultureȱimpact.ȱ
Nativeȱ studentsȱ outperformȱ nonȬnativesȱ inȱ allȱ countriesȱ exceptȱ inȱ Saudiȱ Arabiaȱ
whereȱ studentsȱwithȱ Saudiȱ parentsȱ doȱworseȱ byȱ 10ȱ significantȱ pointsȱ thanȱ nonȬ
Saudisȱ (Algeriaȱsampledȱ100%ȱAlgerianȱ studentsȱ inȱ theirȱsampleȱandȱ theȱeffectȱofȱ
nativeȱparentsȱwasȱ insignificantȱ inȱ Jordan).ȱHomeȱpossessionsȱareȱmeasuredȱbyȱanȱ
indexȱofȱ threeȱ categories,ȱnamelyȱhigh,ȱmediumȱandȱ lowȱhomeȱpossessions.ȱEachȱ
studentȱwasȱaskedȱtoȱreportȱifȱtheyȱhaveȱcertainȱitemsȱatȱtheirȱhome,ȱthenȱanȱindexȱisȱ
constructedȱ usingȱ thisȱ information20.ȱ Homeȱ possessionsȱ beingȱ highȱ orȱ mediumȱ
showȱtheȱexpectedȱsignificantȱpositiveȱeffectȱonȱmathsȱperformanceȱinȱallȱcountries.ȱ
Theȱ largestȱeffectȱsizeȱ isȱ inȱEgyptȱandȱ Jordanȱ followedȱbyȱSaudiȱArabiaȱandȱSyriaȱ
andȱ theȱ lowestȱ effectȱ sizeȱ wasȱ inȱ Iranȱ whereȱ studentsȱ whoȱ haveȱ highȱ homeȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
20ȱBothȱaverageȱindexȱandȱfactorȱanalysisȱindexȱwereȱintroducedȱwithȱnoȱdifferences,ȱsoȱforȱ
comparabilityȱandȱsimplicityȱweȱincludedȱtheȱaverageȱindex.ȱ
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possessionȱdoȱbetterȱbyȱ13.7ȱpointȱtestȱscoreȱinȱmathsȱcomparedȱtoȱstudentȱwithȱlowȱ
homeȱpossessions.ȱȱ
Studentsȱ genderȱ indicatedȱ aȱ significantȱ differentȱ effectȱ betweenȱ boysȱ andȱ girls,ȱ
whereȱ boysȱ outperformȱ girlsȱ inȱ Algeria,ȱ Syria,ȱ Tunisia,ȱ andȱ Turkeyȱ andȱ girlsȱ
outperformȱinȱEgypt,ȱtheȱeffectȱwasȱinsignificantȱinȱSaudiȱArabia,ȱIran,ȱandȱJordan.ȱ
Though,ȱ theȱ schoolȱ fixedȱ effectsȱ estimatesȱ indicateȱ theȱ signȱ ofȱ thisȱ coefficientȱ isȱ
consistentȱ acrossȱ countries.ȱ Thisȱ resultȱ willȱ beȱ furtherȱ investigatedȱ inȱ theȱ nextȱ
chapter.ȱȱ
Studentsȱwereȱaskedȱ ifȱ theyȱuseȱaȱcomputerȱatȱhomeȱandȱschool,ȱatȱhomeȱbutȱnotȱ
school,ȱ atȱ schoolȱbutȱnotȱ atȱhome,ȱotherȱplaces,ȱorȱnoȱ computerȱ atȱ all.ȱComputerȱ
usageȱisȱreȬcategorizedȱintoȱthreeȱgroups;ȱusingȱcomputerȱbothȱatȱhomeȱandȱschool,ȱ
eitherȱatȱhomeȱorȱ school,ȱandȱ theȱ referenceȱgroupȱ isȱnoȱ computerȱ toȱmeasureȱ theȱ
effectȱofȱusingȱ computerȱunderȱ supervisionȱ comparedȱ toȱnoȱ computerȱorȱusingȱ itȱ
withoutȱ supervision.21ȱ Studentsȱwhoȱ useȱ aȱ computerȱ performȱworseȱ (statisticallyȱ
significant)ȱthanȱstudentsȱwhoȱdoȱnotȱuseȱcomputerȱatȱhomeȱorȱschoolȱinȱallȱMENAȱ
countriesȱexceptȱ inȱ IranȱandȱTurkey.ȱThisȱsurprisingȱresultȱwillȱbeȱdiscussedȱ later.ȱ
Theȱ largestȱeffectȱ isȱ inȱIranȱwhereȱaȱstudentȱwhoȱusesȱcomputerȱbothȱatȱhomeȱandȱ
schoolȱperformsȱbetterȱbyȱ73.6ȱpointȱtestȱscoreȱinȱmaths.ȱȱ
Theȱcomputerȱusageȱwithoutȱenoughȱandȱwellȱpreparedȱcurriculaȱandȱteacherȱwillȱ
beȱ aȱwasteȱ ofȱ timeȱ andȱ resources.ȱ Theȱ Turkishȱmodelȱwouldȱ helpȱ toȱ showȱwhyȱ
computersȱ increaseȱ achievementsȱ comparedȱ toȱ theȱ negativeȱ impactȱ inȱ otherȱ
countries.ȱThisȱfindingȱisȱnotȱuniquelyȱforȱMENAȱcountries,ȱsimilarȱeffectȱfoundȱinȱ
Romaniaȱwhereȱintroducingȱcomputersȱatȱschoolȱmakeȱtheȱstudentsȱperformȱworseȱ
(MalamudȱandȱPopȬElechesȱ2011).ȱTheȱ reasonȱwasȱ thatȱ computersȱbenefitȱmoreȱ ifȱ
theȱcurriculaȱ includeȱapplicationsȱandȱresearchȱusingȱcomputers.ȱAnotherȱproblemȱ
mightȱ beȱ theȱ needȱ toȱ internetȱ connectionȱ withȱ computersȱ besidesȱ learningȱ aȱ
universalȱlanguageȱatȱearlyȱageȱtoȱhelpȱbenefitȱmoreȱofȱcomputerȱusage.ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
21ȱTheȱfullȱclassificationȱandȱcomparisonȱofȱusingȱcomputerȱisȱfurtherȱexploredȱforȱEgypt.ȱ
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Withȱ respectȱ toȱ testȱ languageȱ andȱ homeȱ spokenȱ language,ȱ studentȱwasȱ askedȱ toȱ
reportȱhowȱ frequentlyȱ theȱ testȱ languageȱ isȱ spokenȱatȱhome.ȱTestȱ languageȱalwaysȱ
spokenȱ atȱ homeȱ affectedȱ studentȱperformanceȱ inȱmathȱ significantlyȱ negativelyȱ inȱ
Egypt,ȱTunisia,ȱandȱJordan;ȱtheȱeffectȱsignificantlyȱincreasesȱtestȱscoresȱinȱbothȱIranȱ
andȱTurkey.ȱȱ
4.5.2 Schoolȱresources,ȱteacherȱcharacteristicsȱandȱperformanceȱȱ
Thisȱ sectionȱpresentsȱ theȱ resultsȱ forȱ schoolȱ resourcesȱ andȱ locationȱ representedȱ inȱ
equationȱ ( 4.1)ȱ byȱ theȱ vectorȱ Sȱwhichȱ containsȱmeasuresȱ ofȱ teacherȱ characteristicsȱ
including:ȱteacherȱgender,ȱteachingȱexperience,ȱteachingȱcertificate,ȱteachersȱlevelȱofȱ
education;ȱ schoolȱ resourcesȱ availability,ȱ classȱ size,ȱ andȱ someȱ otherȱ locationȱ
measuresȱ (communityȱ typeȱ ifȱ theȱ populationȱ isȱ greaterȱ thanȱ 50000ȱ personȱ andȱ
povertyȱmeasureȱ ofȱ catchmentȱ areaȱ ofȱ theȱ schoolȱ byȱ percentageȱ ofȱ disadvantageȱ
studentsȱwhoȱattendȱthisȱschool).ȱ
TeacherȱcharacteristicsȱdoȱnotȱmakeȱaȱdifferenceȱforȱstudentȱperformanceȱinȱMENAȱ
countriesȱexceptȱforȱteachingȱexperienceȱinȱEgyptȱandȱTunisia.ȱHowever,ȱtheȱeffectȱisȱ
veryȱ small,ȱaȱoneȱyearȱmoreȱofȱ teachingȱexperienceȱ increasesȱ studentsȱmathsȱ testȱ
scoresȱbyȱ1ȱpointȱinȱEgyptȱandȱlessȱthanȱhalfȱpointȱinȱTunisia.ȱ
ȱSchoolȱresourcesȱavailabilityȱ isȱmeasuredȱbyȱanȱ indexȱofȱrequiredȱcomponentsȱ forȱ
schoolingȱ andȱ teachingȱ differentȱ subjectsȱ classifiedȱ intoȱ high,ȱmedium,ȱ andȱ low.ȱ
Schoolȱprincipalsȱwereȱaskedȱtoȱreportȱtheȱlevelȱofȱtheseȱresourcesȱinȱtheirȱschools.ȱ
Theȱimpactȱofȱaȱshortageȱinȱschoolȱresourcesȱisȱfoundȱtoȱbeȱstatisticallyȱsignificantȱinȱ
onlyȱ Iranȱ andȱTurkey.ȱ Studentsȱwhoȱ attendȱ aȱ schoolȱwhereȱ resourcesȱ availabilityȱ
wasȱ mediumȱ performedȱ worseȱ thanȱ studentsȱ whoȱ attendȱ aȱ highȱ resourcesȱ
availabilityȱschoolȱbyȱ18ȱpointȱtestȱscoresȱinȱIranȱandȱquarterȱstandardȱdeviationȱofȱ
mathȱtestȱscoresȱinȱTurkey.ȱȱTheȱeffectȱsizeȱincreasesȱtheȱgapȱifȱtheȱstudentȱattendsȱaȱ
schoolȱwithȱlowȱlevelȱofȱresources.ȱȱȱȱȱ
Theȱresultsȱindicateȱtheȱeffectȱofȱschoolȱonȱstudentȱperformanceȱisȱonlyȱsignificantȱinȱ
twoȱMENAȱcountries,ȱIranȱandȱTurkey.ȱFormȱaȱpolicyȱperspectiveȱthisȱwouldȱimplyȱ
thatȱ increasingȱ resourcesȱ availabilityȱ inȱ theȱ twoȱ countriesȱ willȱ increaseȱ mathsȱ
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performanceȱsubstantially,ȱbutȱbegsȱtheȱquestionȱofȱwhyȱschoolȱresourcesȱshortagesȱ
doȱnotȱmakeȱanyȱdifferenceȱonȱstudentȱperformanceȱinȱtheȱotherȱMENAȱcountries.ȱȱȱ
Forȱ classȱ size,ȱ aȱmeasureȱ ofȱ numberȱ ofȱ studentsȱ inȱ theȱ classȱ andȱ theȱ classȱ sizeȱ
squaredȱareȱused.ȱAcrossȱMENA,ȱoneȱclassȱ fromȱeachȱsampledȱschoolȱ isȱchosenȱ inȱ
TIMSSȱ exceptȱ inȱ Tunisiaȱ whereȱ twoȱ classesȱ areȱ chosenȱ toȱ fulfilȱ theȱ sampleȱ
requirements.ȱTheȱclassȱsizeȱeffectȱfeaturesȱinȱtheȱliteratureȱofȱschoolȱresourcesȱeffectȱ
onȱ studentȱ performance,ȱ withȱ noȱ generalȱ agreementȱ onȱ theȱ effect.ȱ Forȱ MENAȱ
countries,ȱclassȱsizeȱhasȱaȱstatisticallyȱsignificantȱeffectȱonlyȱforȱAlgeriaȱandȱTunisia.ȱ
Theȱ effectȱ isȱ differentȱ forȱ theȱ twoȱ countries;ȱ aȱ largerȱ classȱ increasesȱ mathsȱ
performanceȱ inȱ Algeriaȱ butȱ reducesȱ scoresȱ inȱ Tunisiaȱ (classȱ sizeȱ mayȱ increaseȱ
performanceȱafterȱsomeȱpointȱbutȱbyȱaȱveryȱsmallȱamount,ȱ impliedȱ fromȱ theȱclassȱ
sizeȱsquaredȱeffect).ȱȱ
Schoolȱ community,ȱ theȱ schoolȱ externalȱ environment,ȱ mightȱ haveȱ anȱ effectȱ onȱ
studentsȱperformance.ȱAȱschoolȱ locatedȱwhereȱtheȱcommunityȱpopulationȱ isȱmoreȱ
thanȱ50,000ȱincreasesȱstudentȱmathsȱperformanceȱinȱSaudiȱArabia,ȱIran,ȱandȱTurkey.ȱ
Thisȱmeasureȱcouldȱbeȱviewedȱasȱaȱproxyȱforȱcommunityȱclassificationȱintoȱurbanȱorȱ
rural.ȱTheȱresultsȱindicateȱaȱmoreȱpositiveȱimpactȱonȱstudentȱperformanceȱinȱurbanȱ
communitiesȱ comparedȱ toȱ studentsȱ whoȱ attendȱ aȱ schoolȱ inȱ lessȱ populatedȱ
communities.ȱTheȱotherȱ importantȱmeasureȱofȱ schoolȱenvironmentȱ isȱwhetherȱ theȱ
schoolȱ isȱ locatedȱ inȱ aȱ poorȱ orȱ affluentȱ community.ȱ Studentsȱwhoȱ attendȱ schoolȱ
whereȱmostȱ ofȱ studentsȱ areȱdisadvantagedȱ orȱ poorȱ performȱworseȱ thanȱ studentsȱ
whoȱattendȱmoreȱaffluentȱstudentsȱschools.ȱTheȱeffectȱ isȱsignificantȱ inȱSyria,ȱ Iran,ȱ
Tunisia,ȱandȱTurkey.ȱȱ
Thereȱ isȱ inȱ essenceȱ littleȱ positiveȱ relationshipȱ betweenȱ studentȱ performanceȱ andȱ
moreȱofȱtheȱmeasuredȱschoolȱresourcesȱvariablesȱinȱMENA.ȱTheseȱfindingsȱgoȱinȱlineȱ
withȱtheȱpreviousȱresearchȱinȱeconomicsȱofȱeducationȱfieldȱthatȱfoundȱnoȱstrongȱorȱ
systematicȱrelationshipȱbetweenȱlargerȱschoolȱresourcesȱandȱstudentȱperformanceȱinȱ
bothȱ developedȱ andȱ developingȱ countriesȱ (Hanushekȱ 1995;ȱ Hanushekȱ 2003;ȱ
HanushekȱandȱLuqueȱ2003;ȱHanushekȱandȱRivkinȱ1997;ȱWoessmannȱ2003a).ȱ
ȱ
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4.5.2.1 Schoolȱfixedȱeffectsȱ
Aȱ specificationȱ thatȱ includesȱaȱwholeȱ setȱofȱ schoolȱdummiesȱ toȱ controlȱ forȱ schoolȱ
fixedȱ effectsȱ (SFE)ȱ isȱ employedȱ toȱ estimateȱ theȱ educationȱproductionȱ functionsȱofȱ
MENAȱ countries.ȱ Anyȱ systematicȱ betweenȬschoolȱ variationȱ stemmingȱ fromȱ anyȱ
sourceȱ isȱ therebyȱ removedȱwhenȱ estimatingȱ theȱ familyȱ backgroundȱ andȱ studentȱ
characteristicsȱeffects.ȱHowever,ȱcontrollingȱ forȱ schoolȱ fixedȬeffectsȱmeansȱ thatȱweȱ
areȱ unableȱ toȱ exploreȱ theȱ effectȱ ofȱ schoolȬlevelȱ determinantsȱ ofȱ learningȱ suchȱ asȱ
schoolȱresources,ȱ teachersȱqualificationsȱandȱclassȱsize.ȱ Itȱgivesȱ finerȱestimatesȱ forȱ
theȱimpactȱofȱstudentȱlevelȱvariables.ȱȱ
Theȱ schoolȱ fixedȱ effectȱ estimatesȱ (Appendixȱ Tableȱ AȬ 4.10)ȱ doȱ notȱ showȱ majorȱ
differencesȱfromȱtheȱbaselineȱmodel.ȱAsȱexpectedȱtheȱexplanatoryȱpowerȱofȱtheȱSFEȱ
modelȱ isȱhigherȱ thanȱ theȱ fullȱmodelȱ (TableȱAȬ 4.9).ȱTheȱ changesȱmostlyȱ relatedȱ toȱ
estimateȱforȱIran,ȱcontrollingȱforȱanyȱunobservableȱfromȱtheȱschoolȱsideȱvariablesȱbyȱ
SFEȱchangesȱtheȱmajorityȱofȱhomeȱbackgroundȱandȱstudentȱcharacteristicsȱindicatorsȱ
effects.ȱNativeȱstudents,ȱhomeȱspokenȱlanguage,ȱcomputerȱusageȱatȱhomeȱorȱschool,ȱ
andȱmoreȱ booksȱ atȱ homeȱ turnȱ toȱ beȱ insignificant,ȱwhereasȱ theȱ genderȱ indicatorȱ
showsȱaȱsignificantȱeffectȱinȱfavourȱofȱboys.ȱȱ
4.5.3 MetaȬAnalysisȱresultsȱ
Theȱvariationsȱpresentȱinȱtheȱbaselineȱresultsȱofȱtheȱeducationȱproductionȱfunctionsȱ
inȱMENAȱwithȱthisȱuniformȱanalysisȱdoȱnotȱprovideȱaȱgeneralȱviewȱofȱdeterminantsȱ
ofȱ education;ȱ oneȱwayȱ toȱdoȱ thisȱ isȱbyȱ voteȱ countingȱ forȱ eachȱ ofȱ theȱvariables.ȱ
Columnȱ 2ȱ ofȱ Tableȱ  4.3ȱ showsȱ theȱ numberȱ ofȱ significantȱ effectsȱ forȱ eachȱ ofȱ theȱ
variablesȱandȱdeterminesȱtheȱeffectȱdirectionȱbeingȱpositiveȱorȱnegative.ȱȱ
Then,ȱbyȱtheȱmajorityȱinȱeitherȱcase,ȱaȱvariableȱisȱjudgedȱtoȱhaveȱpositiveȱorȱnegativeȱ
effect.ȱItȱ isȱaȱsuperficialȱmethodȱsinceȱ itȱdoesntȱaccountȱforȱtheȱdifferenceȱbetweenȱ
theȱ effectȱ sampleȱ sizeȱ andȱ standardȱ error.ȱTheȱ alternativeȱ isȱ toȱuseȱmetaȬanalysisȱ
introducedȱ inȱ theȱ previousȱ section.ȱTableȱ  4.3ȱ alsoȱ showsȱ theȱ resultsȱ ofȱ theȱmetaȬ
regressionȱanalysis.ȱTheȱlastȱcolumnȱshowsȱunȬweightedȱeffectȱofȱaverageȱcoefficientȱ
toȱcompareȱwithȱMRAȱweightedȱestimates.ȱTheȱMRAȱresultsȱindicateȱdominanceȱofȱ
homeȱ backgroundȱ andȱ familyȱ (SES)ȱ effectsȱ onȱ studentsȱ performanceȱ inȱ mathsȱ
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acrossȱMENA.ȱTheȱ fourteenȱ significantȱ indicatorsȱ ofȱ educationalȱdeterminantsȱ onȱ
studentȱ performanceȱ areȱ presentedȱ usingȱ forestȱ plots(Lewisȱ andȱ Clarkeȱ 2001)ȱ
displayingȱ anȱ inverseȬvarianceȱweightedȱ fixedȱ effectȱmetaȬanalysisȱ Figuresȱ 4.4ȱ toȱ
4.7.ȱ
Tableȱ 4.3:ȱMetaȬAnalysisȱofȱtheȱdeterminantsȱofȱmathsȱachievementsȱforȱMENAȱȱ
DV:ȱtȬstatisticsȱofȱ
theȱcoefficientȱestimatesȱ
MetaȬregressionȱ
analysisȱ(FE)ȱ
VoteȬcounting AverageȱunȬweightedȱ
effectȱ
ȱ Coef.ȱ seȱ Pos.ȱ(sig)ȱ Neg.ȱ(sig)ȱ averageȱcoefficientȱȱ
LowerȬsecȱEDCȱ Ȭ2.289ȱ (2.429)ȱ 5(0)ȱ 3(2)ȱ Ȭ0.41ȱ
UpperȬsecȱ 5.110ȱ (4.141)ȱ 5(4)ȱ 3(1)ȱ 8.54ȱ
PostȬsecȱnotȱUNIȱ 14.41**ȱ (5.331)ȱ 8(5)ȱ Ȭȱ 22.17ȱ
Universityȱdegree 14.54*ȱ (7.245)ȱ 8(6)ȱ Ȭȱ 26.87ȱ
Nativeȱparents!ȱ 13.88ȱ (8.265)ȱ 5(5)ȱ 2(1)ȱ 17.31ȱ
Oneȱbookcasesȱ 14.90***ȱ (2.206)ȱ 8(8)ȱ Ȭȱ 15.28ȱ
Twoȱbookcasesȱ 13.69**ȱ (4.368)ȱ 8(5)ȱ Ȭȱ 13.78ȱ
HomeȱpossessȱHȱ 37.80***ȱ (6.073)ȱ 8(8)ȱ Ȭȱ 37.73ȱ
HomeȱpossessȱM 22.73***ȱ (4.374)ȱ 8(8)ȱ Ȭȱ 25.43ȱ
BoyȱStudentȱ 11.63**ȱ (3.483)ȱ 5(4)ȱ 3(1)ȱ 2.44ȱ
TLȱspokenȱALsȱ Ȭ1.398ȱ (4.703)ȱ 4(2)ȱ 4(3)ȱ Ȭ0.69ȱ
PCȱatȱH&SCLȱ Ȭ12.78*ȱ (6.653)ȱ 3(2)ȱ 5(5)ȱ 0.87ȱ
PCȱatȱH/SCLȱ Ȭ9.302**ȱ (3.801)ȱ 2(2)ȱ 6(5)ȱ Ȭ7.62ȱ
Maleȱteacherȱ Ȭ0.152ȱ (1.915)ȱ 5ȱ 3ȱ 0.17ȱ
T.ȱExperienceȱ 0.352**ȱ (0.149)ȱ 7(2)ȱ 1ȱ 0.41ȱ
T.ȱCertificate!ȱ 2.595ȱ (2.044)ȱ 5ȱ 1ȱ 4.12ȱ
MȱSCLȱRCSȱ Ȭ6.099*ȱ (2.854)ȱ 1ȱ 7(2)ȱ Ȭ7.76ȱ
LȱSCLȱRSCȱ Ȭ9.786*ȱ (4.830)ȱ 2ȱ 6(2)ȱ Ȭ11.43ȱ
T.ȱUNIȱDegreeȱ 1.664ȱ (1.631)ȱ 5ȱ 3ȱ 2.57ȱ
COMMU.>50000ȱ 6.243*ȱ (2.977)ȱ 7(4)ȱ 1ȱ 9.38ȱ
Povȱ50%ȱDisȬadv Ȭ8.029**ȱ (3.069)ȱ 1ȱ 7(5)ȱ Ȭ12.70ȱ
Classȱsizeȱ Ȭ0.586ȱ (0.601)ȱ 1(1)ȱ 7(1)ȱ Ȭ1.14ȱ
Classȱsizeȱsqȱ 0.00564ȱ (0.00691)ȱ 5(1)ȱ 3ȱ 0.02ȱ
!ȱNo.ȱofȱobservationȱforȱnativeȱparentsȱisȱ7ȱ[noȱAlgeria]ȱandȱteachingȱcertificateȱisȱ6ȱ[noȱSaudiȱArabiaȱandȱIran]ȱȱ
4.5.3.1 Theȱhomeȱinfluenceȱonȱperformance:ȱ
Theȱinfluenceȱofȱhomeȱbackground,ȱsocioȬeconomicȱstatusȱandȱparentsȱeducationȱisȱ
veryȱ clearȱ acrossȱMENAȱ countriesȱ fromȱ theȱmetaȬanalysis.ȱNineȱ indicatorsȱ showȱ
significantȱ impactȱ onȱ mathȱ performanceȱ inȱ theȱ metaȬanalysis;ȱ parentsȱ levelȱ ofȱ
educationȱ(postȬsecondaryȱbutȱnotȱuniversityȱandȱuniversityȱdegreeȱorȱhigher),ȱlevelȱ
ofȱhomeȱpossessionsȱ (highȱorȱmedium),ȱnumberȱofȱbooksȱatȱstudentȱhomeȱ (oneȱorȱ
moreȱthanȱtwoȱbookȱcases)ȱasȱaȱproxyȱforȱSES,ȱstudentȱgender,ȱandȱcomputerȱusageȱ
(usedȱbothȱatȱhomeȱandȱschoolȱorȱusedȱonlyȱatȱoneȱplace;ȱhomeȱorȱschool).ȱ
Theȱ significantȱ effectsȱ ofȱ theȱ familyȱ indicatorsȱ onȱ studentȱ performanceȱ fromȱ theȱ
metaȬanalysisȱ areȱpositiveȱ inȱ allȱ indicatorsȱ exceptȱ forȱ computerȱusage.ȱFigureȱ  4Ȭ4ȱ
andȱFigureȱ 4Ȭ5ȱexhibitȱtheȱforestȱplotȱofȱtheseȱindicators.ȱTheȱforestȱplotȱfiguresȱshowȱ
theȱheterogeneityȱamongȱtheȱindicatorȱeffectȱacrossȱcountries.ȱȱȱ
ȱFigureȱ  4Ȭ4:ȱ Forestȱ plotȱ displayingȱ anȱ inverseȬvarianceȱ weightedȱ fixedȱ effectȱ metaȬanalysisȱ forȱ theȱ effectȱ ofȱ educationȱ determinantsȱ onȱ studentȱ
performanceȱ
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ȱFigureȱ 4Ȭ5:ȱForestȱplotȱdisplayingȱanȱinverseȬvarianceȱweightedȱfixedȱeffectȱmetaȬanalysisȱforȱtheȱeffectȱofȱeducationȱdeterminantsȱonȱstudentȱ
performanceȱ
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ȱFigureȱ  4Ȭ6:ȱ Forestȱ plotȱ displayingȱ anȱ inverseȬvarianceȱ weightedȱ fixedȱ effectȱ metaȬanalysisȱ forȱ theȱ effectȱ ofȱ educationȱ determinantsȱ onȱ studentȱ
performanceȱ
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NotesȱforȱFiguresȱ3.4ȱtoȱȱ3.7:ȱȱTheȱdottedȱlineȱrepresentȱtheȱaverageȱeffect,ȱtheȱdiamondȱshapeȱȱȱȱȱȱisȱtheȱeffectȱsizeȱandȱconfidenceȱinterval,ȱtheȱsolidȱlineȱisȱ
theȱnoȱeffectȱlineȱandȱtheȱgreyȱboxȱȱȱȱȱȱisȱtheȱeffectȱfromȱeachȱstudyȱandȱitsȱsizeȱrepresentȱitsȱweightȱinȱtheȱoverallȱeffect.ȱTheȱheterogeneityȱtest,ȱIȬsquaredȱvalue,ȱ
representsȱtheȱpercentageȱofȱvariationȱacrossȱstudiesȱattributableȱtoȱheterogeneityȱ(Harrisȱetȱal.ȱ2008).ȱȱTheȱvalueȱofȱIȱ2ȱrangesȱbetweenȱ0ȱ(noȱheterogeneity)ȱtoȱ
100%.ȱTheȱestimatesȱofȱIȬsquaredȱofȱallȱfamilyȱindicatorsȱareȱhigh,ȱindicatingȱlargeȱvariationȱinȱtheȱtrueȱeffectsȱacrossȱMENAȱcountries.ȱTheȱpȬvalueȱofȱtheȱIȬ
squaredȱ testȱ isȱ lessȱ importantȱ inȱsmallȱstudiesȱmetaȬanalysis;ȱhoweverȱaȱvisualȱ inspectionȱofȱconfidenceȱ intervalsȱoverlappingȱ isȱofȱmoreȱ importance.ȱTheȱ
effectsȱareȱregardedȱasȱhomogenousȱifȱtheȱconfidenceȱintervalsȱofȱallȱtheȱstudiesȱoverlap.ȱNonetheless,ȱlargerȱCIȱimpliesȱanȱimpreciseȱeffect.ȱ
Figureȱ  4Ȭ7:ȱ Forestȱ plotȱ displayingȱ anȱ inverseȬvarianceȱ weightedȱ fixedȱ effectȱ metaȬanalysisȱ forȱ theȱ effectȱ ofȱ educationȱ determinantsȱ onȱ studentȱ
performanceȱ
ȱ
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4.5.3.2 Computerȱusageȱreducesȱperformanceȱ
TheȱimpactȱofȱusingȱcomputersȱinȱMENAȱreducesȱmathsȱtestȱscores.ȱTheȱaggregateȱ
effectȱ ofȱ computerȱusageȱ onȱmathsȱ scoresȱ isȱ statisticallyȱ significantȱwithȱnegativeȱ
effect.ȱTheȱ forestȱplotȱ showsȱ thatȱ thisȱeffectȱhasȱ twoȱexceptions,ȱ IranȱandȱTurkey,ȱ
whereȱtheȱeffectȱisȱpositiveȱforȱtheȱtwoȱindicatorsȱofȱcomputerȱusage.ȱȱ
Descriptiveȱ statisticsȱ ofȱ computerȱ usageȱ categoriesȱ acrossȱMENAȱ indicatesȱ largeȱ
differencesȱ(TableȱA.2ȱinȱtheȱappendix).ȱConsideringȱtheȱtwoȱcountriesȱwithȱpositiveȱ
effectȱofȱcomputerȱusageȱonȱperformance,ȱ IranȱandȱTurkeyȱshowȱ largeȱdifferencesȱ
onȱtheȱreferenceȱgroupȱ(notȱusingȱcomputerȱatȱall)ȱshares;ȱIranȱmoreȱthanȱ45%ȱofȱtheȱ
sampleȱdoȱnotȱuseȱcomputerȱatȱallȱbutȱinȱTurkeyȱonlyȱ4%ȱdoȱnotȱuseȱcomputerȱatȱall.ȱ
Runningȱregressionȱoverȱtheȱfullȱrangeȱofȱcategoriesȱdoesȱnotȱshowȱmuchȱdifference.ȱȱ
4.5.3.3 Theȱschoolȱinfluenceȱonȱperformanceȱ
Theȱschoolȱ levelȱvariablesȱareȱmostlyȱ insignificantȱ inȱcountryȱcontext,ȱwhereasȱ theȱ
metaȬanalysisȱ indicatesȱ generalȱ significantȱ effectsȱ forȱ teachersȱ experience,ȱ schoolȱ
resources,ȱ poverty,ȱ andȱ schoolȱ locationȱ onȱ performance.ȱ Theȱ largestȱ effectȱ isȱ forȱ
schoolȱresourcesȱfollowedȱbyȱpovertyȱandȱcommunityȱtypeȱvariables.ȱȱ
Teacherȱ experienceȱ increasesȱ mathsȱ scoresȱ byȱ 0.35ȱ point,ȱ theȱ effectȱ sizeȱ mainlyȱ
drivenȱ byȱ Tunisiaȱ andȱ Egypt.ȱ ȱ Theȱ heterogeneityȱ testȱ isȱ insignificantȱ (IȬsquaredȱ
value)ȱwhichȱmeansȱ35%ȱofȱ theȱobservedȱvariancesȱbetweenȱstudiesȱ isȱdueȱ toȱ realȱ
differencesȱinȱtheȱeffectȱsizeȱacrossȱcountriesȱofȱlowȱresources.ȱTheȱmediumȱandȱlowȱ
schoolȱ resourcesȱ affectsȱ studentȱ attainmentȱ inȱ mathsȱ negativelyȱ comparedȱ toȱ
studentsȱwhoȱattendȱschoolsȱwithȱhigherȱschoolȱresources.ȱTheȱnegativeȱeffectȱsizeȱisȱ
mainlyȱ drivenȱ byȱ theȱ largeȱ significantȱ effectsȱ inȱ Iranȱ andȱ Turkey.ȱ Theȱ urbanȱ
communityȱeffectȱsizeȱisȱincreasingȱmathsȱscoresȱasȱexpectedȱbutȱtheȱheterogeneityȱ
isȱtooȱlargeȱ(64%)ȱwithȱaȱpvalueȱofȱ0.007.ȱAsȱexplainedȱaboveȱtheȱpȬvalueȱisȱnotȱofȱ
muchȱpowerȱ inȱheterogeneityȱ testȱwithȱ smallȱ sampleȱofȱ studiesȱwhichȱmeansȱoneȱ
cannotȱ assumeȱ homogeneity.ȱ Theȱ effectȱ sizeȱ isȱ basedȱ onȱ theȱ significantȱ effectȱ inȱ
SaudiȱArabia,ȱIran,ȱJordanȱandȱTurkey.ȱStudentsȱinȱdisadvantagedȱareasȱwillȱattainȱ
lessȱ inȱmathsȱbyȱ 8ȱpointsȱonȱ average;ȱ theȱheterogeneityȱ testȱ isȱ significantȱ (i.e.ȱweȱ
rejectȱtheȱnullȱofȱheterogeneity).ȱȱ
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4.5.4 QuantileȱRegressions:ȱHeterogeneityȱofȱCovariatesȱEffectsȱbyȱPerformanceȱ(ability)ȱȱ
Theȱquantileȱregressionȱmodelȱallowsȱestimatingȱtheȱentireȱconditionalȱdistributionȱ
ofȱYȱgivenȱX.ȱAȱmoreȱcompleteȱpictureȱofȱstudentȱcharacteristics,ȱhomeȱbackground,ȱ
teachersȱ characteristicsȱ andȱ schoolȱ inputsȱ effectsȱ canȱ beȱprovidedȱ byȱ conditionalȱ
quantileȱestimations.ȱTheȱestimatesȱareȱ focusedȱonȱ threeȱquantilesȱ .25,ȱ .50ȱandȱ .75.ȱ
Theȱdependentȱvariableȱ isȱmathsȱ testȱ scores.ȱSamplingȱweightsȱareȱemployedȱandȱ
jackknifeȱstandardȱerrorsȱareȱreportedȱasȱshownȱearlier.ȱȱȱ
Theȱ estimatesȱ ofȱ theȱ uniformȱ quantileȱ analysisȱ acrossȱMENAȱ countriesȱ indicateȱ
someȱdifferencesȱacrossȱ testȱ scoresȱdistributions.ȱTableȱ  4.4ȱpresentsȱaȱ summaryȱofȱ
theȱquantileȱestimates,ȱ theȱ fullȱestimatesȱareȱ inȱAppendixȱTablesȱA3.1ȱ toȱA3.8.ȱForȱ
studentȱ andȱ familyȱ background;ȱ parentsȱ levelȱ ofȱ educationȱ showȱ largeȱ effectȱ
differencesȱ acrossȱquantilesȱ comparedȱ toȱ averageȱ effectsȱ inȱmostȱofȱ theȱ countries.ȱ
Theȱhomeȱpossessionsȱeffectȱ isȱpersistentȱacrossȱquantilesȱ forȱallȱMENAȱcountriesȱ
exceptȱatȱtopȱquantileȱforȱIranȱandȱTurkeyȱandȱmedianȱforȱIran.ȱTheȱcomputerȱusageȱ
(bothȱhomeȱandȱschool)ȱindicatesȱdifferentȱeffectsȱacrossȱquantilesȱforȱSaudiȱArabia,ȱ
Algeriaȱ andȱ Syria.ȱ Forȱ Schoolȱ inputsȱ andȱ location;ȱ teacherȱ experienceȱ effectȱ hasȱ
changedȱatȱ theȱmedianȱ inȱEgyptȱandȱappearsȱ toȱhaveȱnoȱ effectȱatȱallȱquantilesȱ inȱ
Tunisia.ȱTheȱlevelȱofȱschoolȱresourcesȱavailabilityȱforȱmathsȱteachingȱeffectȱremainsȱ
forȱlowerȱandȱmedianȱinȱIranȱandȱTurkeyȱbutȱnotȱatȱtheȱtop.ȱTheȱcommunityȱeffectȱisȱ
insignificantȱatȱtheȱlowerȱquantileȱinȱJordanȱandȱbothȱlowerȱandȱmedianȱinȱTurkey.ȱ
TheȱpovertyȱeffectȱisȱinsignificantȱatȱtheȱmedianȱandȱtopȱquantilesȱinȱIranȱandȱatȱtheȱ
lowerȱandȱtopȱquantilesȱinȱJordan.ȱȱȱȱ
Thereȱareȱ twoȱmainȱ findingsȱ thatȱmightȱbeȱofȱpolicyȱ interest;ȱ theȱschoolȱ resourcesȱ
effectsȱ andȱ computerȱ usage.ȱ Theȱ schoolȱ resources,ȱ asȱ shownȱ inȱ OLSȱ estimates,ȱ
affectsȱtheȱperformanceȱnegativelyȱinȱIranȱandȱTurkeyȱifȱitȱisȱbelowȱtheȱhighestȱlevelȱ
ofȱavailability.ȱTheȱquantileȱestimatesȱclearlyȱshowȱthatȱtheȱeffectȱisȱonlyȱpresentȱatȱ
theȱ lowerȱ andȱmedianȱ quantilesȱ inȱ bothȱ countriesȱwhichȱ couldȱ beȱ interpretedȱ asȱ
targetingȱ theȱ lowȱandȱmediumȱ resourcesȱ schoolȱandȱ increasingȱ theȱavailabilityȱofȱ
resourcesȱwouldȱachieveȱimprovementȱforȱlowȱperformingȱstudents.ȱȱ
ȱTableȱ 4.4:ȱQuantileȱRegressionȱResultsȱSummaryȱforȱMENAȱȱȱTh
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DV: math scores (5pv) SAUDI ALGERIA EGYPT SYRIA IRAN TUNISIA JORDAN TURKEY 
.25 .50 .75 .25 .50 .75 .25 .50 .75 .25 .50 .75 .25 .50 .75 .25 .50 .75 .25 .50 .75 .25 .50 .75 
Lower-sec EDC ȱ ȱ ȱ ȱ ȱ Ȭ ȱ ȱ
Upper-sec ȱ ȱ ȱ + + + ȱ ȱ + + + +ȱ +ȱ
Post-sec not UNI ȱ ȱ ȱ + + + +ȱ ȱ + + + + + + +ȱ +ȱ
University degree ȱ +ȱ +ȱ +ȱ + + + + + + + + +ȱ +ȱ
Native parents ȱ ȱ ȱ naȱ naȱ naȱ + + + + + ȱ + + + + Ȭ + +ȱ +ȱ
One bookcases ȱ ȱ +ȱ + + + ȱ + + + + + + + + +ȱ +ȱ
Two bookcases ȱ ȱ ȱ ȱ ȱ + + + + + + + +ȱ +ȱ
Home possess H +ȱ +ȱ +ȱ + + + + + + + + +ȱ + + + + + + + + +ȱ ȱ
Home possess M +ȱ +ȱ +ȱ + + + + + + + + +ȱ + + + + + + + +ȱ ȱ
Boy Student ȱ ȱ ȱ + + + +ȱ ȱ + + + ȱ +ȱ
TL spoken ALs ȱ ȱ ȱ Ȭ Ȭ Ȭ ȱ + + Ȭ Ȭ + +ȱ +ȱ
PC at H&SCL Ȭȱ ȱ ȱ Ȭ Ȭ Ȭ Ȭ Ȭ Ȭȱ + + + Ȭ Ȭ Ȭ + +ȱ +ȱ
PC at H/SCL Ȭȱ Ȭȱ ȱ Ȭ Ȭ Ȭ Ȭ ȱ ȱ + Ȭ Ȭ Ȭ Ȭ ȱ ȱ
Male teacher ȱ ȱ ȱ ȱ ȱ ȱ ȱ
T. Experience ȱ ȱ ȱ + + ȱ ȱ ȱ ȱ
T. Certificate naȱ naȱ naȱ ȱ naȱ naȱ naȱ ȱ ȱ
M SCL RCS ȱ ȱ ȱ ȱ Ȭȱ Ȭ Ȭ Ȭȱ ȱ
L SCL RSC ȱ ȱ ȱ ȱ Ȭȱ Ȭ Ȭ Ȭȱ ȱ
T. UNI Degree ȱ ȱ ȱ ȱ ȱ ȱ ȱ
COMMU.>50000 +ȱ +ȱ +ȱ ȱ + + + + + ȱ +ȱ
Pov 50% Disadv ȱ ȱ ȱ Ȭ Ȭ Ȭȱ Ȭȱ Ȭ Ȭ Ȭȱ Ȭȱ
Class size ȱ ȱ ȱ + ȱ ȱ Ȭ Ȭ ȱ ȱ
Class size Sq ȱ ȱ ȱ ȱ ȱ + + + ȱ ȱ
Note:ȱ(+)ȱindicateȱpositiveȱeffect,ȱ(Ȭ)ȱnegativeȱeffectȱandȱ(na)ȱnotȱavailableȱdataȱforȱthisȱvariableȱsoȱexcluded.ȱ
ȱ
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Onȱtheȱotherȱhand,ȱthisȱfindingȱconfirmsȱtheȱinsignificantȱeffectȱofȱschoolȱresourcesȱ
inȱotherȱMENAȱ countriesȱwhichȱmightȱbeȱ investigatedȱmoreȱ fromȱ theȱ curriculumȱ
pointȱ ofȱ view.ȱ Theȱ computerȱ usageȱworksȱ inȱ theȱ sameȱwayȱ asȱ schoolȱ resources,ȱ
howeverȱ itȱ significantlyȱ reducesȱ theȱattainmentȱofȱ studentsȱ inȱallȱ countriesȱexceptȱ
IranȱandȱTurkey.ȱȱ
Theȱmedianȱregressionȱcanȱbeȱviewedȱasȱaȱtestȱofȱtheȱordinaryȱleastȱsquaredȱresultsȱ
forȱ robustnessȱ againstȱ outliers.ȱ Theȱ conditionalȱ quantileȱ functionȱ atȱ theȱmedianȱ
minimizesȱtheȱsumȱofȱabsoluteȱresidualsȱwhichȱisȱlessȱsensitiveȱtoȱoutliersȱthanȱOLS.ȱ
Inȱthisȱlogic,ȱmedianȱregressionsȱmayȱbeȱbetterȱdepictingȱtheȱcentralȱtendencyȱofȱtheȱ
data.ȱAsȱ shownȱ fromȱ Tableȱ  4.4,ȱ inȱmostȱ countriesȱ theȱmeanȱ andȱ theȱmedianȱ areȱ
parallel.ȱNevertheless,ȱsomeȱcountryȱestimatesȱdoȱdifferȱbetweenȱmeanȱandȱmedianȱ
suggestingȱbiasnessȱdueȱ toȱoutliers.ȱForȱ example,ȱhomeȱpossessionsȱ estimatesȱ areȱ
slightlyȱ largerȱatȱ theȱmedianȱ thanȱ theȱaverageȱOLSȱestimatesȱwhichȱseemsȱ toȱbeȱaȱ
downwardȱbiasȱofȱtheȱmeanȱestimates.ȱȱȱȱȱȱȱȱȱ
Aȱmoreȱdetailedȱ investigationȱ ofȱ theȱ quantileȱ regressionsȱ revealsȱmoreȱ variationsȱ
alongȱ theȱmathsȱ scoresȱ distribution.ȱ Forȱ Saudiȱ Arabia,ȱ aȱ parentȱwithȱ universityȱ
educationȱaffectsȱachievementsȱatȱtheȱmedianȱandȱtopȱquantilesȱbyȱ18ȱandȱ22ȱpointsȱ
increaseȱofȱmathsȱtestȱscoresȱ(AppendixȱTableȱAȬ3.1)ȱbutȱnotȱatȱtheȱlower.ȱNumberȱ
ofȱbooksȱatȱhomeȱ isȱ significantȱonlyȱatȱ topȱquantileȱ forȱoneȱbookcase.ȱ ȱComputerȱ
usageȱ(bothȱatȱhomeȱandȱschool)ȱisȱsignificantlyȱreducingȱperformanceȱatȱtheȱlowerȱ
quantileȱandȱatȱmedianȱforȱusingȱatȱhomeȱorȱschool.ȱȱ
ForȱAlgeria,ȱstudentȱ inȱaȱhomeȱwithȱoneȱbookcaseȱwouldȱachieveȱmoreȱatȱmedianȱ
andȱ topȱ quantile.ȱ Homeȱ possessionsȱ asȱ proxyȱ forȱ wealthȱ affectȱ performanceȱ
positivelyȱalongȱtheȱdistribution;ȱaȱwealthyȱfamilysȱ(highȱhomeȱpossessions)ȱeffectȱ
decreasesȱacrossȱquantiles,ȱhoweverȱ itȱ increasesȱ forȱ theȱmediumȱhomeȱpossessionsȱ
acrossȱquantiles.ȱȱ
ForȱEgypt,ȱ theȱ effectsȱ areȱparallelȱ toȱ theȱ averageȱ estimatesȱ exceptȱ forȱ theȱ studentȱ
genderȱ effectȱwhichȱ isȱ insignificantȱ acrossȱ quantilesȱ andȱ theȱ numberȱ ofȱ booksȱ atȱ
homeȱeffectȱwhichȱisȱsignificantȱonlyȱatȱtheȱtopȱquantileȱforȱoneȱbookȱcase.ȱ
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Forȱ Syria,ȱ parentsȱ educationȱ isȱ onlyȱ significantȱ atȱ theȱ topȱ quantile,ȱ explainedȱ asȱ
moreȱvariationȱacrossȱstudentsȱabilityȱdistribution.ȱTheȱnegativeȱeffectsȱofȱcomputerȱ
usageȱ areȱ insignificantȱ atȱ theȱ lowerȱ quantileȱ indicatingȱ moreȱ variations.ȱ Theȱ
deleteriousȱ impactȱ ofȱ poorȱ communityȱ (%ȱ ofȱ disadvantagedȱ studentsȱ atȱ school)ȱ
becomesȱmoreȱaccentuatedȱasȱoneȱmoveȱupȱtheȱdistributionȱwhichȱsuggestsȱaȱpolicyȱ
interventionȱ inȱ thoseȱ poorȱ societiesȱ willȱ benefitȱ theȱ goodȱ asȱ wellȱ asȱ theȱ lowȱ
performers.ȱȱȱ
Forȱ Iran,ȱ theȱhomeȱpossessionsȱ effectȱ (highȱ orȱmedium)ȱ isȱ onlyȱ significantȱ atȱ theȱ
lowerȱquantile,ȱperhapsȱreflectingȱaȱsenseȱofȱinequityȱdueȱtoȱhomeȱpossessions.ȱTheȱ
otherȱsignificantȱchangeȱisȱforȱschoolȱresourcesȱatȱtheȱtopȱquantile,ȱaȱmediumȱorȱlowȱ
schoolȱresourcesȱwouldȱnotȱmakeȱanyȱdifferencesȱofȱtheȱachievementsȱofȱtopȱabilityȱ
studentȱ butȱwouldȱ significantlyȱ reduceȱ theȱ scoresȱ ofȱ lowerȱ andȱmediumȱ abilityȱ
student.ȱ Theȱ computerȱ usageȱ increasesȱ performanceȱ towardȱ theȱ topȱ ofȱ theȱ
distribution.ȱTheȱimpactȱofȱparentalȱeducationȱbecomesȱstrongerȱasȱoneȱmoveȱupȱtheȱ
distribution,ȱ asȱ doesȱ theȱ positiveȱ impactȱ ofȱ homeȱ computerȱ use.ȱ Thoseȱ resultsȱ
indicateȱmoreȱinvolvementȱofȱparentsȱisȱneededȱtoȱtheȱlessȱachiever.ȱȱȱȱ
ForȱTunisia,ȱ aȱ topȱ abilityȱ studentȱwouldȱ sufferȱwithȱ lessȱ educatedȱ parentsȱ byȱ 14ȱ
pointsȱ less.ȱAȱmediumȱwealthȱ familyȱwouldȱaffectȱstudentȱperformanceȱatȱmedianȱ
andȱ topȱquantileȱbutȱcannotȱrescueȱaȱ lowȱabilityȱstudent.ȱComputerȱusageȱ tendȱ toȱ
affectȱ theȱperformanceȱ alongȱ theȱdistributionȱwithȱ increasingȱ rateȱ towardȱ theȱ topȱ
performers,ȱhoweverȱusingȱcomputerȱeitherȱatȱhomeȱorȱschoolȱdoesȱnotȱaffectȱ lowȱ
abilityȱ students.ȱ Theȱ povertyȱ effectȱ tendsȱ toȱ beȱ insignificantȱ inȱ quantileȱ analysisȱ
comparedȱtoȱleastȱsquaredȱanalysis.ȱClassȱsizeȱeffectȱwithȱquadraticȱtermȱindicatingȱ
anȱ invertedȱ UȬshapedȱ relationȱwhereȱ theȱ classȱ sizeȱ increaseȱ affectsȱ performanceȱ
negativelyȱtillȱtheȱclassȱsizeȱofȱ21ȱthenȱitȱtendȱtoȱincreaseȱperformance.ȱȱAȱnoteȱworthȱ
mentioningȱhereȱisȱthatȱTunisiaȱsampledȱtwoȱclassesȱfromȱsomeȱschools.ȱȱȱ
ForȱJordan,ȱbooksȱatȱhomeȱbenefitȱtheȱtopȱperformersȱandȱmoreȱbooksȱwouldȱbenefitȱ
theȱmediumȱandȱtheȱtopȱperformers.ȱComputerȱusageȱnegativelyȱaffectsȱstudentsȱatȱ
theȱlowerȱandȱmedianȱwhenȱusedȱeitherȱatȱhomeȱorȱatȱschool.ȱTheȱlargeȱcommunityȱ
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affectȱ theȱmedianȱ andȱ topȱ performersȱ ratherȱ thanȱ theȱ lowȱ abilityȱ students.ȱ Theȱ
povertyȱeffectȱisȱinsignificantȱatȱtheȱlowerȱandȱtheȱmedian.ȱȱ
ForȱTurkey,ȱ theȱ effectsȱ areȱ almostȱ theȱ sameȱ acrossȱ theȱdistributionȱ exceptȱ forȱ theȱ
wealth,ȱ schoolȱ resources,ȱ genderȱ andȱ largeȱ communityȱ indicators.ȱ Homeȱ
possessionsȱandȱschoolȱresourcesȱaffectsȱtheȱstudentsȱwithȱlowerȱabilityȱratherȱthanȱ
topȱabilityȱstudentsȱhoweverȱtheȱeffectȱworksȱagainstȱeachȱother.ȱGenderȱdifferencesȱ
andȱ largeȱcommunityȱeffectsȱareȱsignificantȱonlyȱatȱtheȱtopȱquantile.ȱTheȱ impactȱofȱ
poorȱ schoolȱ resourcesȱ affectȱ theȱ lessȱ aȱwearsȱ offȱ asȱ oneȱ goesȱupȱ theȱdistribution,ȱ
suggestingȱ moreȱ negativeȱ influenceȱ onȱ studentsȱ withȱ lowȱ abilities.ȱ Aȱ policyȱ
interventionȱtoȱraiseȱsuchȱpoorȱresourcesȱwillȱhelpȱthoseȱstudentsȱtoȱmoveȱupȱonȱtheȱ
distribution.ȱȱȱȱȱȱȱ
ȱ
4.6 Conclusionȱ
Thisȱ chapterȱ investigatesȱ educationȱ productionȱ functionsȱ forȱ studentsȱ inȱ eightȱ
MENAȱcountriesȱschoolȱsystems.ȱUsingȱTIMSSȱdatasetȱtoȱidentifyȱtheȱdeterminantsȱ
ofȱ educationalȱ achievementȱ (measuredȱ asȱ testȱ scoresȱ inȱMaths),ȱwhatȱ allȱ ofȱ theȱ
countriesȱhaveȱinȱcommonȱisȱrelativelyȱlowȱtestȱscores,ȱcomparedȱtoȱotherȱcountriesȱ
ofȱ similarȱ incomeȱ forȱwhichȱTIMSSȱdataȱareȱavailable.ȱWhilstȱ itȱ isȱnotȱpossibleȱ toȱ
explainȱwhyȱ theseȱ countriesȱhaveȱ lowȱ scoresȱbyȱglobalȱ standardsȱweȱ tryȱ toȱdrawȱ
someȱ inferencesȱ byȱ identifyingȱ factorsȱ thatȱ explainȱ differencesȱ inȱ performanceȱ
acrossȱstudentsȱinȱeachȱcountry.ȱȱ
Theȱresultsȱpresentedȱhereȱareȱtheȱfirstȱconcreteȱevidenceȱonȱeducationalȱproductionȱ
functionsȱ forȱ theȱmostȱ ofȱMENAȱ countries.ȱ Theȱ broadȱ evidenceȱ isȱ ofȱ veryȱ lowȱ
returnsȱ toȱ schoolingȬȱ fewȱ schoolȱ variablesȱ areȱ significantȱ andȱ noneȱ haveȱ effectsȱ
acrossȱ countriesȱ andȱ quantiles.ȱ Twoȱ broadȱ typesȱ ofȱ factorsȱ wereȱ distinguished:ȱ
studentȱ characteristicsȱ includingȱ homeȱ environmentȱ (e.g.ȱ gender,ȱ parentalȱ
education,ȱhomeȱresources)ȱandȱschoolȱresourcesȱ(e.g.ȱclassȱsize,ȱteacherȱexperience,ȱ
ITȱ equipment).ȱ Inȱ general,ȱ studentȱ characteristicsȱwereȱ farȱmoreȱ importantȱ thanȱ
schoolȱfactorsȱinȱexplainingȱtestȱscores,ȱbutȱthereȱwasȱconsiderableȱvariabilityȱacrossȱ
countriesȱ inȱwhichȱ specificȱ factorsȱwereȱ significant.ȱCertainȱ factorsȱ thatȱ appearedȱ
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importantȱ inȱ countriesȱ withȱ relativelyȱ highȱ scores,ȱ suchȱ asȱ Turkey,ȱ wereȱ eitherȱ
insignificantȱ orȱ hadȱ veryȱ lowȱ coefficientsȱ (smallȱ effects)ȱ inȱ theȱ otherȱ countriesȱ soȱ
theseȱhelpȱaccountȱforȱtheȱlowȱperformance.ȱ
TheȱmetaȬregressionȱanalysisȱ indicatesȱsomeȱcommonȱ factorsȱandȱ indentifiesȱsomeȱ
variationsȱ betweenȱMENAȱ countriesȱwithȱ respectȱ toȱ thoseȱ significantȱ influences.ȱ
Familyȱbackgroundȱproxies,ȱparentalȱeducationȱandȱnumberȱofȱbooksȱatȱhomeȱseemȱ
toȱ presentȱ theȱ largestȱ effectȱ onȱ studentsȱ performanceȱ inȱmathsȱ inȱ theȱ threeȱ topȱ
performingȱcountries,ȱTunisia,ȱJordanȱandȱTurkey.ȱTheȱnumberȱofȱbooksȱeffectȱwasȱ
theȱ lowestȱ inȱ Egyptȱ andȱ Syria.ȱ ȱHomeȱ possessionsȱ areȱ theȱmostȱ consistentȱ effectȱ
acrossȱ MENAȱ countries.ȱ Theȱ genderȱ differencesȱ ofȱ mathsȱ performanceȱ areȱ
significantȱinȱMENA,ȱthoughȱaȱlotȱofȱvariationȱisȱnotable.ȱInȱsomeȱcountriesȱboysȱdoȱ
betterȱ (Algeria,ȱSyriaȱandȱTunisia)ȱwhereasȱ inȱotherȱgirlsȱdoȱbetterȱ (Jordan,ȱEgypt,ȱ
andȱ Saudiȱ Arabia).ȱ ȱ Furtherȱ investigationȱ regardingȱ genderȱ differencesȱ wouldȱ
clarifyȱtheȱsourcesȱofȱsuchȱgapȱ(seeȱchapterȱ4).ȱȱ
Oneȱstrikingȱfindingȱisȱtheȱeffectȱofȱcomputerȱusageȱonȱstudentsȱmathsȱperformanceȱ
inȱMENAȱ countries.ȱComputerȱ usageȱ isȱ foundȱ toȱ influenceȱ studentȱ performanceȱ
negativelyȱ inȱ sixȱ MENAȱ countries.ȱ Onlyȱ Turkeyȱ andȱ Iranȱ areȱ foundȱ toȱ haveȱ aȱ
significantȱpositiveȱeffectȱofȱcomputerȱusageȱonȱmathsȱachievements.ȱTheȱcomputerȱ
usageȱfindingȱhasȱmoreȱsolidȱevidenceȱ inȱTurkeyȱwhereȱaȱbiggerȱshareȱofȱstudentsȱ
useȱ computerȱ comparedȱ toȱ Iran.ȱ Thisȱ resultȱ suggestsȱ theȱ importanceȱ ofȱ directiveȱ
usageȱofȱ ICTȱbothȱatȱhomeȱandȱ schoolȱ toȱ improveȱperformance;ȱ itȱ isȱnotȱonlyȱ theȱ
availabilityȱofȱICTȱwhichȱwillȱpushȱtheȱperformanceȱup.ȱThisȱbegsȱquestionsȱaboutȱ
howȱcomputersȱhaveȱbeenȱusedȱinȱthoseȱcountriesȱcomparedȱtoȱTurkey.ȱ
Inȱ termsȱ ofȱ schoolȱ levelȱ effects,ȱ thereȱ isȱ notȱ muchȱ evidenceȱ thatȱ teachersȱ
qualificationȱ causeȱ betterȱ performanceȱ inȱMENA.ȱ Schoolȱ resourcesȱ availabilityȱ isȱ
foundȱ toȱ haveȱ statisticallyȱ significantȱ effectȱ onȱ performanceȱ inȱMENAȱ countriesȱ
formȱmetaȬanalysis,ȱthoughȱthisȱeffectȱisȱdrivenȱbyȱtheȱsignificantȱeffectȱfromȱTurkeyȱ
andȱ Iran.ȱ ȱ Otherȱ factorsȱ suchȱ asȱ communityȱ typeȱ andȱ disadvantagedȱ studentsȱ
influenceȱ studentsȱ performanceȱ acrossȱ MENAȱ countriesȱ butȱ withȱ onlyȱ limitedȱ
significance.ȱȱȱȱ
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Thisȱ chapterȱ coveredȱ moreȱ detailedȱ analysisȱ onȱ theȱ heterogeneityȱ ofȱ theȱ
determinantsȱofȱeducationalȱproductionȱthroughȱquantileȱregressions.ȱThereȱareȱtwoȱ
mainȱ findingsȱ thatȱmightȱ beȱ ofȱ policyȱ interest;ȱ theȱ schoolȱ resourcesȱ effectsȱ andȱ
computerȱusage.ȱTheȱschoolȱresourcesȱeffectȱisȱonlyȱpresentȱatȱtheȱlowerȱandȱmedianȱ
quantilesȱ inȱIranȱandȱTurkey,ȱwhichȱcouldȱbeȱ interpretedȱasȱ targetingȱ theȱ lowȱandȱ
mediumȱresourcesȱschoolȱandȱincreasingȱtheȱavailabilityȱofȱresourcesȱwouldȱachieveȱ
improvementȱ forȱ lowȱ performingȱ students.ȱ Theȱ quantileȱ analysisȱ confirmsȱ theȱ
insignificantȱ effectȱ ofȱ schoolȱ resourcesȱ inȱ otherȱMENAȱ countriesȱwhichȱmightȱ beȱ
investigatedȱmoreȱfromȱtheȱcurriculumȱpointȱofȱview.ȱTheȱcomputerȱusageȱworksȱinȱ
theȱsameȱwayȱasȱschoolȱresources;ȱhoweverȱitȱsignificantlyȱreducesȱtheȱattainmentȱofȱ
studentsȱinȱallȱcountriesȱexceptȱIranȱandȱTurkey.ȱȱ
ȱ
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AppendixȱCȬ3:ȱQuantileȱEstimatesȱȱ
TableȱAȬ 4.1:ȱQuantileȱRegressionȱEstimatesȱforȱSaudiȱArabiaȱȱ
DV:ȱMathsȱtestȱscoreȱ .25ȱ s.e .50 s.e .75ȱ s.e
LowerȬsecȱEDCȱ Ȭ7.404ȱ (10.191)ȱ 0.453ȱ (10.141)ȱ 4.166ȱ (7.503)ȱ
UpperȬsecȱ Ȭ2.942ȱ (9.752)ȱ 0.352ȱ (10.433)ȱ Ȭ0.771ȱ (10.133)ȱ
PostȬsecȱnotȱUNIȱ 10.209ȱ (19.881)ȱ 16.058ȱ (13.031)ȱ 19.049ȱ (14.038)ȱ
Universityȱdegree 14.449ȱ (10.622)ȱ 18.239**ȱ (9.095)ȱ 21.532***ȱ (8.081)ȱ
Nativeȱparentsȱ Ȭ9.114ȱ (8.061)ȱ Ȭ12.811ȱ (8.482)ȱ Ȭ12.602ȱ (10.287)ȱ
Oneȱbookcasesȱ 11.592ȱ (9.259)ȱ 14.065ȱ (9.122)ȱ 14.706*ȱ (8.497)ȱ
Twoȱbookcasesȱ 5.508ȱ (8.118)ȱ 11.588ȱ (11.559)ȱ 12.137ȱ (8.821)ȱ
HomeȱpossessȱHȱ 54.145***ȱ (14.627)ȱ 52.676***ȱ (9.789)ȱ 50.316***ȱ (9.450)ȱ
HomeȱpossessȱM 27.121*ȱ (14.023)ȱ 26.915***ȱ (9.927)ȱ 23.808**ȱ (9.943)ȱ
BoyȱStudentȱ Ȭ20.122ȱ (36.454)ȱ Ȭ13.768ȱ (33.334)ȱ Ȭ11.559ȱ (46.043)ȱ
TLȱspokenȱALsȱ Ȭ4.461ȱ (6.945)ȱ Ȭ3.005ȱ (6.209)ȱ Ȭ6.673ȱ (6.021)ȱ
PCȱatȱH&SCLȱ Ȭ17.374*ȱ (10.290)ȱ Ȭ16.750ȱ (10.710)ȱ Ȭ14.816ȱ (9.396)ȱ
PCȱatȱH/SCLȱ Ȭ15.787**ȱ (6.895)ȱ Ȭ15.238*ȱ (7.987)ȱ Ȭ13.168ȱ (8.184)ȱ
Maleȱteacherȱ 2.131ȱ (36.994)ȱ Ȭ1.352ȱ (34.295)ȱ Ȭ2.276ȱ (43.288)ȱ
T.ȱExperienceȱ 0.021ȱ (0.556)ȱ 0.216ȱ (0.617)ȱ 0.373ȱ (0.447)ȱ
MȱSCLȱRCSȱ Ȭ11.898ȱ (15.268)ȱ Ȭ10.095ȱ (12.024)ȱ Ȭ14.391ȱ (11.554)ȱ
LȱSCLȱRSCȱ Ȭ22.108ȱ (17.420)ȱ Ȭ18.444ȱ (13.168)ȱ Ȭ17.936ȱ (17.615)ȱ
T.ȱUNIȱDegree/pg Ȭ16.663ȱ (14.220)ȱ Ȭ10.626ȱ (19.775)ȱ Ȭ12.792ȱ (16.874)ȱ
COMMU.>50000ȱ 13.536**ȱ (6.041)ȱ 14.620*ȱ (8.365)ȱ 14.817**ȱ (6.207)ȱ
Povȱ50%ȱDisadvȱ Ȭ4.972ȱ (8.975)ȱ Ȭ3.910ȱ (9.881)ȱ Ȭ3.051ȱ (6.863)ȱ
Classȱsizeȱȱ Ȭ0.256ȱ (0.804)ȱ Ȭ0.759ȱ (0.803)ȱ Ȭ0.655ȱ (0.934)ȱ
ClassȱsizeȱSqȱ 0.003ȱ (0.009)ȱ 0.007ȱ (0.008)ȱ 0.005ȱ (0.009)ȱ
Constantȱ 302.998***ȱ (25.198)ȱ 345.808***ȱ (28.368)ȱ 396.445***ȱ (23.452)ȱ
x No teaching certificate variable available for Saudi Arabia. All teacher PG merged with university degree for QR.ȱ
ȱ
TableȱAȬ 4.2:ȱQuantileȱRegressionȱEstimatesȱforȱAlgeriaȱȱ
DV:ȱMathsȱtestȱscoreȱ .25ȱ s.e .50 s.e .75ȱ s.e
LowerȬsecȱEDCȱ Ȭ3.749ȱ (7.381)ȱ Ȭ6.400ȱ (4.304)ȱ Ȭ8.885ȱ (5.492)ȱ
UpperȬsecȱ 3.485ȱ (6.060)ȱ 1.947ȱ (5.530)ȱ 1.671ȱ (6.147)ȱ
PostȬsecȱnotȱUNIȱ 4.773ȱ (7.286)ȱ 4.387ȱ (4.647)ȱ 5.281ȱ (9.102)ȱ
Universityȱdegree 0.191ȱ (7.383)ȱ Ȭ1.230ȱ (5.046)ȱ Ȭ1.042ȱ (7.977)ȱ
Nativeȱparentsȱ Ȭȱ Ȭȱ Ȭȱ Ȭȱ Ȭȱ Ȭȱ
Oneȱbookcasesȱ 9.586ȱ (6.586)ȱ 11.583**ȱ (4.675)ȱ 14.772**ȱ (7.119)ȱ
Twoȱbookcasesȱ 2.923ȱ (11.903)ȱ 4.596ȱ (7.589)ȱ 9.837ȱ (7.406)ȱ
HomeȱpossessȱHȱ 17.321**ȱ (6.913)ȱ 16.885***ȱ (5.347)ȱ 15.656*ȱ (8.656)ȱ
HomeȱpossessȱM 12.369*ȱ (6.796)ȱ 14.538***ȱ (5.135)ȱ 16.173*ȱ (8.328)ȱ
BoyȱStudentȱ 6.577*ȱ (3.955)ȱ 7.425**ȱ (3.326)ȱ 7.449ȱ (4.560)ȱ
TLȱspokenȱALsȱ 0.976ȱ (4.217)ȱ 1.209ȱ (2.843)ȱ 1.123ȱ (4.066)ȱ
PCȱatȱH&SCLȱ Ȭ15.281ȱ (10.137)ȱ Ȭ14.252*ȱ (7.826)ȱ Ȭ14.069ȱ (11.949)ȱ
PCȱatȱH/SCLȱ Ȭ5.602ȱ (5.595)ȱ Ȭ2.266ȱ (4.390)ȱ Ȭ1.188ȱ (4.891)ȱ
Maleȱteacherȱ 3.692ȱ (6.566)ȱ 3.754ȱ (5.327)ȱ 5.929ȱ (4.542)ȱ
T.ȱExperienceȱ Ȭ0.261ȱ (0.362)ȱ Ȭ0.245ȱ (0.388)ȱ Ȭ0.294ȱ (0.398)ȱ
T.ȱCertificateȱ 2.544ȱ (7.993)ȱ 2.661ȱ (5.459)ȱ 4.109ȱ (5.337)ȱ
MȱSCLȱRCSȱ Ȭ0.110ȱ (11.644)ȱ Ȭ3.443ȱ (5.365)ȱ Ȭ3.755ȱ (12.196)ȱ
LȱSCLȱRSCȱ 3.590ȱ (16.950)ȱ 0.308ȱ (9.920)ȱ 0.378ȱ (12.289)ȱ
T.ȱUNIȱDegree/pg Ȭ5.786ȱ (12.135)ȱ Ȭ4.064ȱ (7.234)ȱ Ȭ0.389ȱ (10.990)ȱ
COMMU.>50000ȱ Ȭ1.445ȱ (6.706)ȱ 0.376ȱ (4.564)ȱ 3.010ȱ (4.892)ȱ
Povȱ50%ȱDisadvȱ 0.546ȱ (7.251)ȱ 1.017ȱ (4.486)ȱ 0.231ȱ (4.580)ȱ
Classȱsizeȱȱ 1.617ȱ (1.614)ȱ 1.452ȱ (0.921)ȱ 2.200*ȱ (1.258)ȱ
ClassȱsizeȱSqȱ Ȭ0.015ȱ (0.027)ȱ Ȭ0.014ȱ (0.016)ȱ Ȭ0.026ȱ (0.021)ȱ
Constantȱ 298.147***ȱ (30.349)ȱ 341.087***ȱ (14.238)ȱ 367.868***ȱ (26.688)ȱ
x All native Algerian  
x All teacher PG merged with university degree for QR.  
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ȱ
TableȱAȬ 4.3:ȱQuantileȱRegressionȱEstimatesȱforȱEgyptȱȱ
DV:ȱMathsȱtestȱscoreȱ .25ȱ s.e .50 s.e .75ȱ s.e
LowerȬsecȱEDCȱ 8.931ȱ (10.951)ȱ 8.878ȱ (12.032)ȱ 7.759ȱ (10.842)ȱ
UpperȬsecȱ 25.544**ȱ (10.171)ȱ 25.300*ȱ (13.542)ȱ 24.096*ȱ (14.636)ȱ
PostȬsecȱnotȱUNIȱ 33.534***ȱ (10.027)ȱ 35.434**ȱ (14.976)ȱ 34.687***ȱ (12.613)ȱ
Universityȱdegree 2.967ȱ (9.799)ȱ 2.085ȱ (13.077)ȱ 0.641ȱ (13.400)ȱ
Nativeȱparentsȱ 45.989***ȱ (9.423)ȱ 52.355***ȱ (11.440)ȱ 51.328***ȱ (9.211)ȱ
Oneȱbookcasesȱ 11.487ȱ (8.731)ȱ 11.843ȱ (9.084)ȱ 12.169*ȱ (7.249)ȱ
Twoȱbookcasesȱ Ȭ0.423ȱ (10.389)ȱ 3.482ȱ (13.610)ȱ 6.788ȱ (8.530)ȱ
HomeȱpossessȱHȱ 60.950***ȱ (9.901)ȱ 59.683***ȱ (11.617)ȱ 57.952***ȱ (10.005)ȱ
HomeȱpossessȱM 38.920***ȱ (10.570)ȱ 42.815***ȱ (10.168)ȱ 42.844***ȱ (8.605)ȱ
BoyȱStudentȱ Ȭ11.589ȱ (8.082)ȱ Ȭ9.281ȱ (8.440)ȱ Ȭ9.140ȱ (7.861)ȱ
TLȱspokenȱALsȱ Ȭ19.376***ȱ (6.944)ȱ Ȭ20.933**ȱ (8.180)ȱ Ȭ21.524***ȱ (6.558)ȱ
PCȱatȱH&SCLȱ Ȭ35.163***ȱ (8.945)ȱ Ȭ26.648**ȱ (10.544)ȱ Ȭ22.885*ȱ (13.459)ȱ
PCȱatȱH/SCLȱ Ȭ25.986***ȱ (6.692)ȱ Ȭ23.612***ȱ (7.549)ȱ Ȭ24.750**ȱ (12.112)ȱ
Maleȱteacherȱ Ȭ1.468ȱ (9.925)ȱ 1.723ȱ (11.849)ȱ 5.781ȱ (8.685)ȱ
T.ȱExperienceȱ 1.250**ȱ (0.627)ȱ 1.109ȱ (0.756)ȱ 0.880**ȱ (0.402)ȱ
T.ȱCertificateȱ 13.436ȱ (9.907)ȱ 6.762ȱ (13.134)ȱ 4.158ȱ (10.316)ȱ
MȱSCLȱRCSȱ Ȭ5.995ȱ (10.090)ȱ Ȭ5.935ȱ (11.293)ȱ Ȭ4.602ȱ (7.709)ȱ
LȱSCLȱRSCȱ Ȭ15.226ȱ (23.502)ȱ Ȭ20.408ȱ (19.291)ȱ Ȭ23.853ȱ (20.405)ȱ
T.ȱUNIȱDegree/pg Ȭ10.262ȱ (34.588)ȱ 1.009ȱ (22.969)ȱ Ȭ1.168ȱ (23.011)ȱ
COMMU.>50000ȱ 13.942ȱ (9.484)ȱ 9.604ȱ (11.506)ȱ 7.068ȱ (6.876)ȱ
Povȱ50%ȱDisadvȱ Ȭ10.443ȱ (10.676)ȱ Ȭ8.960ȱ (12.679)ȱ Ȭ8.560ȱ (8.359)ȱ
Classȱsizeȱȱ Ȭ1.004ȱ (2.772)ȱ Ȭ0.892ȱ (3.836)ȱ Ȭ0.158ȱ (2.938)ȱ
ClassȱsizeȱSqȱ 0.007ȱ (0.040)ȱ 0.007ȱ (0.050)ȱ Ȭ0.005ȱ (0.040)ȱ
Constantȱ 307.041***ȱ (58.421)ȱ 347.608***ȱ (74.460)ȱ 403.368***ȱ (59.858)ȱ
x All teacher PG merged with university degree for QRȱ
ȱ
TableȱAȬ 4.4:ȱQuantileȱRegressionȱEstimatesȱforȱSyriaȱ
DV:ȱMathsȱtestȱscoreȱ .25ȱ s.e .50 s.e .75ȱ s.e
LowerȬsecȱEDCȱ 0.534ȱ (12.692)ȱ 1.043ȱ (11.769)ȱ Ȭ1.553ȱ (11.348)ȱ
UpperȬsecȱ Ȭ2.365ȱ (13.258)ȱ Ȭ7.275ȱ (11.828)ȱ Ȭ9.211ȱ (8.144)ȱ
PostȬsecȱnotȱUNIȱ 15.404ȱ (13.006)ȱ 18.147ȱ (14.579)ȱ 18.103*ȱ (10.497)ȱ
Universityȱdegree 21.917ȱ (13.447)ȱ 20.686ȱ (13.242)ȱ 23.127**ȱ (11.676)ȱ
Nativeȱparentsȱ 21.251**ȱ (9.548)ȱ 20.183**ȱ (8.589)ȱ 19.766ȱ (13.404)ȱ
Oneȱbookcasesȱ 6.497ȱ (6.259)ȱ 7.354ȱ (7.359)ȱ 6.423ȱ (7.911)ȱ
Twoȱbookcasesȱ Ȭ1.501ȱ (7.082)ȱ 1.787ȱ (9.924)ȱ 8.537ȱ (13.094)ȱ
HomeȱpossessȱHȱ 39.268***ȱ (12.173)ȱ 44.052***ȱ (9.143)ȱ 41.066***ȱ (13.219)ȱ
HomeȱpossessȱM 28.146***ȱ (10.295)ȱ 29.942**ȱ (12.184)ȱ 29.724**ȱ (12.190)ȱ
BoyȱStudentȱ 17.091ȱ (10.882)ȱ 20.590***ȱ (7.175)ȱ 20.574**ȱ (8.730)ȱ
TLȱspokenȱALsȱ 3.270ȱ (8.940)ȱ 2.268ȱ (6.457)ȱ 3.312ȱ (9.206)ȱ
PCȱatȱH&SCLȱ Ȭ9.210ȱ (9.223)ȱ Ȭ15.594**ȱ (7.201)ȱ Ȭ14.883**ȱ (7.529)ȱ
PCȱatȱH/SCLȱ Ȭ12.232ȱ (8.762)ȱ Ȭ15.023**ȱ (7.546)ȱ Ȭ11.887ȱ (8.598)ȱ
Maleȱteacherȱ Ȭ1.446ȱ (10.480)ȱ 2.696ȱ (8.004)ȱ 3.206ȱ (10.695)ȱ
T.ȱExperienceȱ 0.511ȱ (0.614)ȱ 0.445ȱ (0.537)ȱ 0.271ȱ (0.679)ȱ
T.ȱCertificateȱ Ȭ14.116ȱ (11.262)ȱ Ȭ9.847ȱ (10.857)ȱ Ȭ4.055ȱ (13.848)ȱ
MȱSCLȱRCSȱ 7.616ȱ (23.437)ȱ 6.438ȱ (13.897)ȱ 16.022ȱ (16.544)ȱ
LȱSCLȱRSCȱ 16.449ȱ (37.976)ȱ 13.514ȱ (21.130)ȱ 16.145ȱ (25.098)ȱ
T.ȱUNIȱDegree/pg 12.570ȱ (10.856)ȱ 11.047ȱ (8.347)ȱ 8.308ȱ (10.742)ȱ
COMMU.>50000ȱ 3.666ȱ (9.176)ȱ Ȭ3.917ȱ (10.684)ȱ Ȭ14.516ȱ (10.704)ȱ
Pov.ȱ50%ȱDisadv. Ȭ19.633**ȱ (9.768)ȱ Ȭ21.613**ȱ (9.768)ȱ Ȭ29.148***ȱ (10.114)ȱ
Classȱsizeȱȱ Ȭ1.953ȱ (3.068)ȱ Ȭ2.551ȱ (2.459)ȱ Ȭ3.068ȱ (4.565)ȱ
ClassȱsizeȱSqȱ 0.019ȱ (0.055)ȱ 0.027ȱ (0.042)ȱ 0.039ȱ (0.079)ȱ
Constantȱ 335.835***ȱ (51.963)ȱ 401.073***ȱ (47.209)ȱ 453.854***ȱ (75.069)ȱ
x All teacher PG merged with university degree for QRȱ
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TableȱAȬ 4.5:ȱQuantileȱRegressionȱEstimatesȱforȱIranȱȱ
Iranȱȱ .25ȱ s.e .50 s.e .75ȱ s.e
LowerȬsecȱEDCȱ Ȭ0.542ȱ (5.808)ȱ 5.178ȱ (5.642)ȱ 6.260ȱ (7.392)ȱ
UpperȬsecȱ 8.346ȱ (8.043)ȱ 16.169**ȱ (7.799)ȱ 19.095*ȱ (9.845)ȱ
PostȬsecȱnotȱUNIȱ 10.095ȱ (11.856)ȱ 17.748*ȱ (10.588)ȱ 25.299**ȱ (11.405)ȱ
Universityȱdegree 28.169*ȱ (15.938)ȱ 37.863***ȱ (12.318)ȱ 46.421***ȱ (12.996)ȱ
Nativeȱparentsȱ 25.494***ȱ (8.755)ȱ 17.944ȱ (13.780)ȱ 19.161ȱ (15.640)ȱ
Oneȱbookcasesȱ 21.518***ȱ (7.413)ȱ 22.684***ȱ (5.122)ȱ 21.629***ȱ (8.282)ȱ
Twoȱbookcasesȱ 10.123ȱ (9.765)ȱ 15.428**ȱ (6.663)ȱ 9.362ȱ (10.749)ȱ
HomeȱpossessȱHȱ 17.968*ȱ (10.152)ȱ 12.969ȱ (11.162)ȱ 12.279ȱ (13.708)ȱ
HomeȱpossessȱM 14.677**ȱ (5.999)ȱ 9.642ȱ (6.510)ȱ 9.905ȱ (7.885)ȱ
BoyȱStudentȱ 4.549ȱ (14.112)ȱ 5.347ȱ (10.612)ȱ 9.981ȱ (16.655)ȱ
TLȱspokenȱALsȱ 15.698**ȱ (6.229)ȱ 15.398***ȱ (5.550)ȱ 9.896ȱ (7.286)ȱ
PCȱatȱH&SCLȱ 54.151**ȱ (24.610)ȱ 74.711***ȱ (22.409)ȱ 90.767**ȱ (38.980)ȱ
PCȱatȱH/SCLȱ 10.557ȱ (10.109)ȱ 13.968ȱ (10.275)ȱ 19.242**ȱ (8.580)ȱ
Maleȱteacherȱ Ȭ8.330ȱ (14.373)ȱ Ȭ5.092ȱ (10.175)ȱ Ȭ7.862ȱ (15.641)ȱ
T.ȱExperienceȱ 0.362ȱ (0.554)ȱ 0.150ȱ (0.372)ȱ Ȭ0.141ȱ (0.459)ȱ
MȱSCLȱRCSȱ Ȭ20.332*ȱ (10.772)ȱ Ȭ16.578**ȱ (7.928)ȱ Ȭ16.676ȱ (15.522)ȱ
LȱSCLȱRSCȱ Ȭ29.151**ȱ (13.369)ȱ Ȭ26.655***ȱ (9.651)ȱ Ȭ25.673ȱ (17.733)ȱ
T.ȱUNIȱDegree/pg 2.576ȱ (5.954)ȱ 3.085ȱ (5.073)ȱ 2.567ȱ (6.876)ȱ
COMMU.>50000ȱ 15.148*ȱ (8.383)ȱ 16.237**ȱ (6.535)ȱ 19.734**ȱ (8.750)ȱ
Povȱ50%ȱDisadvȱ Ȭ11.796*ȱ (6.128)ȱ Ȭ11.011ȱ (7.895)ȱ Ȭ10.727ȱ (7.661)ȱ
Classȱsizeȱȱ Ȭ0.321ȱ (2.234)ȱ Ȭ0.333ȱ (2.331)ȱ Ȭ0.324ȱ (1.790)ȱ
ClassȱsizeȱSqȱ 0.020ȱ (0.045)ȱ 0.012ȱ (0.043)ȱ 0.009ȱ (0.039)ȱ
Constantȱ 307.385***ȱ (27.777)ȱ 362.100***ȱ (30.322)ȱ 411.786***ȱ (34.821)ȱ
x No teaching certificate variable available for Iran. All teacher PG merged with university degree for QRȱ
ȱ
ȱ
TableȱAȬ 4.6:ȱQuantileȱRegressionȱEstimatesȱforȱTunisiaȱȱ
DV:ȱMathsȱtestȱscoreȱ .25ȱ s.e .50 s.e .75ȱ s.e
LowerȬsecȱEDCȱ Ȭ8.770ȱ (7.736)ȱ Ȭ7.827ȱ (5.553)ȱ Ȭ14.683**ȱ (6.562)ȱ
UpperȬsecȱ Ȭ6.828ȱ (6.681)ȱ Ȭ5.901ȱ (6.260)ȱ Ȭ11.720ȱ (7.725)ȱ
PostȬsecȱnotȱUNIȱ 2.507ȱ (10.924)ȱ 3.881ȱ (9.531)ȱ Ȭ1.083ȱ (7.787)ȱ
Universityȱdegree 7.903ȱ (9.979)ȱ 11.284*ȱ (5.947)ȱ 10.093ȱ (7.859)ȱ
Nativeȱparentsȱ 25.374***ȱ (8.830)ȱ 21.701**ȱ (10.655)ȱ 20.963***ȱ (7.961)ȱ
Oneȱbookcasesȱ 13.620**ȱ (6.016)ȱ 17.023***ȱ (5.162)ȱ 22.755***ȱ (4.621)ȱ
Twoȱbookcasesȱ 28.728***ȱ (8.272)ȱ 37.604***ȱ (7.538)ȱ 40.659***ȱ (8.708)ȱ
HomeȱpossessȱHȱ 29.803***ȱ (8.205)ȱ 36.436***ȱ (7.952)ȱ 41.655***ȱ (10.393)ȱ
HomeȱpossessȱM 11.814ȱ (8.205)ȱ 16.647***ȱ (6.020)ȱ 20.447***ȱ (7.655)ȱ
BoyȱStudentȱ 23.946***ȱ (4.714)ȱ 23.671***ȱ (4.367)ȱ 22.341***ȱ (3.710)ȱ
TLȱspokenȱALsȱ Ȭ13.951ȱ (9.049)ȱ Ȭ13.263**ȱ (5.913)ȱ Ȭ14.065**ȱ (5.563)ȱ
PCȱatȱH&SCLȱ Ȭ29.903***ȱ (10.389)ȱ Ȭ33.398**ȱ (13.493)ȱ Ȭ37.309*ȱ (19.423)ȱ
PCȱatȱH/SCLȱ Ȭ9.075ȱ (5.887)ȱ Ȭ11.666*ȱ (6.172)ȱ Ȭ12.456**ȱ (5.094)ȱ
Maleȱteacherȱ Ȭ5.055ȱ (4.578)ȱ Ȭ3.739ȱ (5.618)ȱ Ȭ5.344ȱ (4.628)ȱ
T.ȱExperienceȱ 0.491ȱ (0.408)ȱ 0.461ȱ (0.399)ȱ 0.329ȱ (0.349)ȱ
T.ȱCertificateȱ 2.985ȱ (9.218)ȱ 1.114ȱ (9.739)ȱ Ȭ0.629ȱ (7.048)ȱ
MȱSCLȱRCSȱ Ȭ1.265ȱ (6.400)ȱ Ȭ0.891ȱ (12.976)ȱ Ȭ0.338ȱ (9.470)ȱ
LȱSCLȱRSCȱ Ȭ5.744ȱ (10.296)ȱ Ȭ1.540ȱ (13.205)ȱ Ȭ0.594ȱ (9.573)ȱ
T.ȱUNIȱDegree/pg Ȭ3.442ȱ (10.322)ȱ Ȭ0.860ȱ (13.503)ȱ Ȭ6.896ȱ (10.121)ȱ
COMMU.>50000ȱ 0.510ȱ (6.005)ȱ Ȭ0.883ȱ (5.572)ȱ 0.148ȱ (5.105)ȱ
Povȱ50%ȱDisadvȱ Ȭ10.261ȱ (6.523)ȱ Ȭ8.209ȱ (6.922)ȱ Ȭ5.009ȱ (5.272)ȱ
Classȱsizeȱȱ Ȭ4.810ȱ (3.228)ȱ Ȭ4.465***ȱ (1.621)ȱ Ȭ3.933*ȱ (2.143)ȱ
ClassȱsizeȱSqȱ 0.114*ȱ (0.059)ȱ 0.107***ȱ (0.037)ȱ 0.095***ȱ (0.037)ȱ
Constantȱ 377.375***ȱ (54.233)ȱ 407.388***ȱ (32.604)ȱ 451.905***ȱ (41.376)ȱ
x All teacher PG merged with university degree for QRȱ
ȱ
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TableȱAȬ 4.7:ȱQuantileȱRegressionȱEstimatesȱforȱJordanȱȱ
DV:ȱMathsȱtestȱscoreȱ .25ȱ s.e .50 s.e .75ȱ s.e
LowerȬsecȱEDCȱ Ȭ7.205ȱ (19.891)ȱ Ȭ4.306ȱ (19.318)ȱ 2.910ȱ (23.469)ȱ
UpperȬsecȱ 11.935ȱ (11.697)ȱ 11.022ȱ (12.969)ȱ 12.019ȱ (16.548)ȱ
PostȬsecȱnotȱUNIȱ 43.125**ȱ (17.587)ȱ 46.593***ȱ (13.519)ȱ 41.512**ȱ (20.075)ȱ
Universityȱdegree 33.046**ȱ (14.499)ȱ 35.323**ȱ (14.401)ȱ 39.924**ȱ (18.909)ȱ
Nativeȱparentsȱ Ȭ0.793ȱ (7.531)ȱ Ȭ4.472ȱ (9.004)ȱ Ȭ11.255*ȱ (6.366)ȱ
Oneȱbookcasesȱ 15.397ȱ (10.937)ȱ 17.190ȱ (10.626)ȱ 17.792***ȱ (6.195)ȱ
Twoȱbookcasesȱ 22.888ȱ (14.482)ȱ 23.689**ȱ (9.861)ȱ 21.017***ȱ (7.681)ȱ
HomeȱpossessȱHȱ 59.939***ȱ (14.845)ȱ 65.609***ȱ (15.913)ȱ 61.080***ȱ (17.402)ȱ
HomeȱpossessȱM 48.655***ȱ (13.824)ȱ 52.980***ȱ (13.358)ȱ 56.609***ȱ (17.596)ȱ
BoyȱStudentȱ Ȭ16.285ȱ (31.077)ȱ Ȭ15.221ȱ (36.095)ȱ Ȭ14.538ȱ (17.680)ȱ
TLȱspokenȱALsȱ Ȭ11.790ȱ (10.173)ȱ Ȭ9.784ȱ (8.132)ȱ Ȭ11.720ȱ (7.903)ȱ
PCȱatȱH&SCLȱ Ȭ0.383ȱ (15.860)ȱ Ȭ1.688ȱ (11.288)ȱ Ȭ3.600ȱ (19.635)ȱ
PCȱatȱH/SCLȱ Ȭ29.034**ȱ (14.409)ȱ Ȭ23.160**ȱ (11.000)ȱ Ȭ20.036ȱ (18.757)ȱ
Maleȱteacherȱ Ȭ7.074ȱ (32.837)ȱ Ȭ1.470ȱ (36.794)ȱ 5.204ȱ (19.093)ȱ
T.ȱExperienceȱ 0.465ȱ (0.820)ȱ 0.597ȱ (0.868)ȱ 0.652ȱ (0.676)ȱ
T.ȱCertificateȱ Ȭ2.089ȱ (12.059)ȱ Ȭ1.103ȱ (10.716)ȱ 6.020ȱ (12.183)ȱ
MȱSCLȱRCSȱ Ȭ10.906ȱ (20.610)ȱ Ȭ8.795ȱ (11.095)ȱ Ȭ9.263ȱ (11.311)ȱ
LȱSCLȱRSCȱ Ȭ4.990ȱ (29.674)ȱ Ȭ0.432ȱ (19.928)ȱ Ȭ3.297ȱ (13.521)ȱ
T.ȱUNIȱDegreeȱ 15.224ȱ (29.096)ȱ 13.648ȱ (22.369)ȱ 3.904ȱ (14.963)ȱ
COMMU.>50000ȱ 16.593ȱ (14.179)ȱ 21.256**ȱ (9.468)ȱ 25.813**ȱ (10.375)ȱ
Povȱ50%ȱDisadvȱ Ȭ19.561ȱ (13.383)ȱ Ȭ19.357*ȱ (11.270)ȱ Ȭ9.456ȱ (11.017)ȱ
Classȱsizeȱȱ Ȭ0.710ȱ (4.245)ȱ Ȭ1.371ȱ (2.370)ȱ Ȭ0.840ȱ (2.862)ȱ
ClassȱsizeȱSqȱ Ȭ0.006ȱ (0.054)ȱ Ȭ0.002ȱ (0.031)ȱ Ȭ0.009ȱ (0.037)ȱ
Constantȱ 353.893***ȱ (95.756)ȱ 422.251***ȱ (50.514)ȱ 472.493***ȱ (60.542)ȱ
x All teacher PG merged with university degree for QR 
 
 
 
 
 
TableȱAȬ 4.8:ȱQuantileȱRegressionȱEstimatesȱforȱTurkeyȱȱ
DV:ȱMathsȱtestȱscoreȱ .25ȱ s.e .50 s.e .75ȱ s.e
LowerȬsecȱEDCȱ 3.837ȱ (12.674)ȱ 8.749ȱ (7.934)ȱ 13.433ȱ (11.676)ȱ
UpperȬsecȱ 26.639*ȱ (14.061)ȱ 34.699***ȱ (10.617)ȱ 37.741**ȱ (15.185)ȱ
PostȬsecȱnotȱUNIȱ 38.910*ȱ (21.543)ȱ 51.630**ȱ (25.729)ȱ 60.593***ȱ (18.763)ȱ
Universityȱdegree 86.225***ȱ (19.898)ȱ 104.110***ȱ (13.679)ȱ 104.445***ȱ (15.142)ȱ
Nativeȱparentsȱ 31.970***ȱ (12.216)ȱ 43.365***ȱ (14.606)ȱ 45.630**ȱ (21.469)ȱ
Oneȱbookcasesȱ 27.837***ȱ (7.465)ȱ 25.632***ȱ (7.808)ȱ 25.174**ȱ (11.711)ȱ
Twoȱbookcasesȱ 22.506**ȱ (9.905)ȱ 29.453***ȱ (10.659)ȱ 31.612***ȱ (10.598)ȱ
HomeȱpossessȱHȱ 34.148***ȱ (12.581)ȱ 34.843**ȱ (14.143)ȱ 21.537ȱ (28.577)ȱ
HomeȱpossessȱM 21.483*ȱ (10.995)ȱ 24.953**ȱ (10.915)ȱ 14.802ȱ (24.770)ȱ
BoyȱStudentȱ 6.991ȱ (6.270)ȱ 7.603ȱ (6.434)ȱ 10.141*ȱ (6.002)ȱ
TLȱspokenȱALsȱ 28.518***ȱ (6.942)ȱ 30.022***ȱ (8.178)ȱ 32.731***ȱ (7.809)ȱ
PCȱatȱH&SCLȱ 25.929**ȱ (11.145)ȱ 29.470**ȱ (11.869)ȱ 35.641***ȱ (11.571)ȱ
PCȱatȱH/SCLȱ 10.024ȱ (10.995)ȱ 11.123ȱ (10.146)ȱ 13.711ȱ (12.319)ȱ
Maleȱteacherȱ 12.182ȱ (9.737)ȱ 13.453ȱ (9.982)ȱ 6.783ȱ (12.640)ȱ
T.ȱExperienceȱ 0.668ȱ (1.232)ȱ 0.798ȱ (1.114)ȱ 0.694ȱ (1.136)ȱ
MȱSCLȱRCSȱ Ȭ40.726***ȱ (14.639)ȱ Ȭ28.674**ȱ (12.426)ȱ Ȭ12.878ȱ (14.724)ȱ
LȱSCLȱRSCȱ Ȭ52.426***ȱ (15.456)ȱ Ȭ34.109**ȱ (13.705)ȱ Ȭ18.508ȱ (19.348)ȱ
T.ȱUNIȱDegreeȱ 8.195ȱ (27.882)ȱ 11.546ȱ (20.750)ȱ 3.926ȱ (22.950)ȱ
COMMU.>50000ȱ 12.866ȱ (10.647)ȱ 11.465ȱ (10.700)ȱ 20.607*ȱ (11.372)ȱ
Povȱ50%ȱDisadvȱ Ȭ26.298**ȱ (11.485)ȱ Ȭ30.549***ȱ (11.714)ȱ Ȭ36.133***ȱ (13.957)ȱ
Classȱsizeȱȱ 0.254ȱ (1.650)ȱ 0.637ȱ (1.956)ȱ 0.272ȱ (2.264)ȱ
ClassȱsizeȱSqȱ Ȭ0.008ȱ (0.022)ȱ Ȭ0.014ȱ (0.024)ȱ Ȭ0.008ȱ (0.030)ȱ
Constantȱ 287.667***ȱ (53.572)ȱ 305.785***ȱ (56.636)ȱ 365.433***ȱ (68.029)ȱ
x All teacher PG merged with university degree for QR 
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TableȱAȬ 4.9:ȱModelsȱpowerȱofȱexplanationȱȱ
Countryȱȱ AverageȱRȬsquare
ȱ Fullȱmodelȱ SchoolȱFixedȱEffectsȱ(SFE)ȱ
SaudiȱArabiaȱ .1849ȱ .2881ȱ
Algeriaȱȱ .0471ȱ .1478ȱ
Egyptȱȱ .2458ȱ .3913ȱ
Syriaȱȱ .1534ȱ .4180ȱ
Iranȱȱ .2798ȱ .4428ȱ
Tunisiaȱ .2370ȱ .3086ȱ
Jordanȱ .2344ȱ .4275ȱ
Turkeyȱȱ .3204ȱ .4552ȱ
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TableȱAȬ 4.10:ȱSchoolȱfixedȱeffectsȱestimatesȱforȱMENAȱ Chap
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DV:ȱMathsȱȱtestȱ
scoresȱ
KSA seȱ ALG se EGY se SYR se IRNȱ se TUN se JOR se TUR seȱ
LowerȬsecȱEDC Ȭ1.482ȱ (4.846)ȱ ȱȬ7.115***ȱ (2.708)ȱ 4.629ȱ (5.449)ȱ 3.052ȱ (4.394)ȱ 2.246ȱ (4.361) Ȭ13.422***ȱ (4.265)ȱ Ȭ9.264ȱ (7.963)ȱ 6.911ȱ (4.598)ȱ
UpperȬsecȱ Ȭ2.030ȱ (4.248)ȱ 1.954ȱ (2.743)ȱ 16.267***ȱ (6.229)ȱ Ȭ4.307ȱ (4.502)ȱ 10.281**ȱ (4.702)ȱ
ȱ
ȱ ȱ
ȱ Ȭȱ
ȱ ȱ ȱ
ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ
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ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
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ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
Ȭ10.788***ȱ (4.187)ȱ 3.576ȱ (5.903)ȱ 20.502***ȱ (5.842)ȱ
PostȬsecȱnotȱUNI 11.723ȱ (9.185)ȱ 2.327ȱ (3.407)ȱ 23.815***ȱ (6.655)ȱ 15.360***ȱ (4.665)ȱ 7.091ȱ (7.289) Ȭ3.626ȱ (4.637)ȱ 25.353***ȱ (5.949)ȱ 21.997**ȱ (9.160)ȱ
Universityȱdegree 14.115**ȱ (5.980) Ȭ2.907ȱ (3.376) Ȭ6.219ȱ (6.504)ȱ 16.881***ȱ (5.272)ȱ 13.073*ȱ (6.764)ȱ 2.631ȱ (5.279)ȱ 23.174***ȱ (6.471)ȱ 55.928***ȱ (8.037)ȱ
Nativeȱparents Ȭ10.651**ȱ (4.353)ȱ Ȭ 45.717***ȱ (3.943)ȱ 16.153***ȱ (4.328)ȱ 15.746ȱ (9.924)ȱ 22.210***ȱ (5.342)ȱ 0.000ȱ (3.389)ȱ 32.631***ȱ (8.773)ȱ
Oneȱbookcases 11.681**ȱ (4.990)ȱ 11.976***ȱ (2.703)ȱ 7.034*ȱ (4.087)ȱ 6.080*ȱ (3.113)ȱ 15.545***ȱ (3.985)ȱ 16.315***ȱ (3.282)ȱ 12.066***ȱ (4.595)ȱ 18.843***ȱ (3.328)ȱ
Twoȱbookcases 5.758ȱ (4.211)ȱ 7.023ȱ (4.567)ȱ 3.921ȱ (4.136)ȱ 3.043ȱ (3.582)ȱ 7.170ȱ (5.097)ȱ 32.905***ȱ (4.498)ȱ 12.163**ȱ (5.118)ȱ 23.343***ȱ (5.432)ȱ
HomeȱpossessȱH 45.540***ȱ (4.685)ȱ 15.949***ȱ (3.965)ȱ 40.655***ȱ (4.662)ȱ 26.749***ȱ (4.250)ȱ 5.623ȱ (6.853)ȱ 34.422***ȱ (5.407)ȱ 50.797***ȱ (5.978)ȱ 17.965**ȱ (7.864)ȱ
HomeȱpossessȱM 23.169***ȱ (4.461)ȱ 14.344***ȱ (3.519)ȱ 32.608***ȱ (4.076)ȱ 21.414***ȱ (4.070)ȱ 7.260**ȱ (3.680)ȱ 17.328***ȱ (4.052)ȱ 44.705***ȱ (5.288)ȱ 17.383***ȱ (5.806)ȱ
BoyȱStudentȱ 27.266ȱ (30.133)ȱ 7.134***ȱ (1.734)ȱ 1.454ȱ (4.987)ȱ 13.700***ȱ (4.341)ȱ 24.049**ȱ (11.612)ȱ 22.413***ȱ (2.098)ȱ 12.721ȱ (10.851)ȱ 9.778***ȱ (3.266)ȱ
TLȱspokenȱALȱ Ȭ3.148ȱ (3.837)ȱ 0.885ȱ (2.060) Ȭ13.976***ȱ (3.734)ȱ Ȭ2.309ȱ (3.762)ȱ 3.858ȱ (4.343) Ȭ16.986***ȱ (4.331) Ȭ11.479***ȱ (4.410)ȱ 28.152***ȱ (4.249)ȱ
PCȱȱH&SCLȱ Ȭ13.347**ȱ (6.218) Ȭ15.585***ȱ (4.208) Ȭ24.004***ȱ (4.501) Ȭ10.650**ȱ (4.165)ȱ 24.215*ȱ (14.482) Ȭ30.723***ȱ (6.543)ȱ Ȭ0.766ȱ (6.034)ȱ 28.695***ȱ (6.008)ȱ
PCȱȱHȱorȱSCLȱ Ȭ10.362***ȱ (3.917) Ȭ4.033ȱ (2.891) Ȭ19.627***ȱ (3.900) Ȭ8.724**ȱ (3.984)ȱ 4.205ȱ (6.405) Ȭ12.418***ȱ (2.662) Ȭ18.735***ȱ (5.908)ȱ 12.394***ȱ (4.493)ȱ
MaleȱT.ȱ 6.264ȱ (14.423)
T.ȱExperienceȱ 0.269ȱ (3.887)ȱ ȱ 0.964ȱ (1.172)
T.ȱCertificateȱ 23.822ȱ (21.835)
MȱSCLȱRCSȱ
LȱSCLȱRSCȱ
T.ȱUNIȱDegree Ȭ21.716ȱ (25.260) Ȭ45.715ȱ (59.089)
COMMU.>50ȱ000
Povȱȱ50%ȱDisAdv
Classȱsizeȱ Ȭ5.012ȱ (31.913) Ȭ7.816ȱ (126.986)
Classȱsizeȱsqȱ 0.014ȱ (0.455)ȱ ȱ 0.162ȱ (1.906)
Constantȱ 454.167ȱ (513.391)ȱ 373.854***ȱ (4.638)ȱ 332.432***ȱ (19.240)ȱ 362.011***ȱ (8.117)ȱ 363.076***ȱ (12.633)ȱ 473.290ȱ (2,157.811)ȱ 382.081***ȱ (12.942)ȱ 326.413***ȱ (11.729)ȱ
Note: Tunisia sampled two classrooms per school having at least 375 students and Saudi Arabia sampled two classrooms per school having at least 140 students 
(Jackknife standard errors),   p<0.01,   p<0.05, p<0.1 & dummy controls for missing values include
ȱ
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5.1 Introductionȱȱ
Womenȱtendȱtoȱbeȱdisadvantagedȱinȱtermsȱofȱjobȱopportunitiesȱandȱwages.ȱThisȱgapȱ
isȱ atȱ leastȱ partiallyȱ dueȱ toȱ aȱ significantȱ genderȱ gapȱ inȱ educationalȱ levelsȱwhichȱ
remainȱ largeȱ inȱmanyȱ countriesȱ (Worldȱ Developmentȱ Reportȱ 2012).ȱ TheȱGenderȱ
Inequalityȱ Indexȱ(GII)ȱ reflectsȱ womensȱ disadvantageȱ inȱ threeȱ dimensions
reproductiveȱ health,ȱ empowermentȱ andȱ theȱ labourȱmarket.ȱ Theȱ indexȱ showsȱ theȱ
lossȱ inȱ humanȱ developmentȱ dueȱ toȱ inequalityȱ betweenȱ femaleȱ andȱ maleȱ
achievementsȱ inȱ theseȱdimensions.ȱ Itȱ rangesȱ fromȱ 0,ȱwhichȱ indicatesȱ thatȱwomenȱ
andȱmenȱfareȱequally,ȱtoȱ1,ȱwhichȱindicatesȱthatȱwomenȱfareȱasȱpoorlyȱasȱpossibleȱinȱ
allȱmeasuredȱdimensions.ȱȱ
Figureȱ 5Ȭ1:ȱGenderȱInequalityȱIndexȱ(GII),ȱ1995ȱandȱ2008ȱ
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
2005 2008 ȱ
Source:ȱHDROȱcalculationsȱbasedȱonȱUNICEFȱ(2011),ȱUNDESAȱ(2011),ȱIPUȱ(2011),ȱBarroȱandȱLeeȱ(2010),ȱUNESCOȱ(2011)ȱandȱILOȱ(2011).ȱ
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Theȱhealthȱdimensionȱ isȱmeasuredȱbyȱ twoȱ indicators:ȱmaternalȱmortalityȱratioȱandȱ
theȱadolescentȱfertilityȱrate.ȱTheȱempowermentȱdimensionȱisȱalsoȱmeasuredȱbyȱtwoȱ
indicators:ȱtheȱshareȱofȱparliamentaryȱseatsȱheldȱbyȱeachȱsexȱandȱbyȱsecondaryȱandȱ
higherȱeducationȱattainmentȱlevels.ȱTheȱlabourȱdimensionȱisȱmeasuredȱbyȱwomensȱ
participationȱ inȱ theȱworkȱ forceȱ (Klugmanȱ2011).TheȱGIIȱ reflectsȱhighȱ inequalityȱ inȱ
MENAȱcountriesȱalsoȱcountriesȱvaryȱwithȱ inequalityȱ level.ȱAlgeriaȱhasȱ theȱ largestȱ
gapȱandȱturkeyȱisȱtheȱleastȱasȱshownȱinȱFigureȱ 5Ȭ1.ȱ
Theȱ genderȱ gapȱ isȱ potentiallyȱ dueȱ toȱ differenceȱ inȱ theȱ typesȱ ofȱ humanȱ capitalȱ
womenȱ andȱmenȱ haveȱ fromȱ theȱ sameȱ levelȱ ofȱ education.ȱ Forȱ example,ȱ thereȱ isȱ
considerableȱevidenceȱofȱaȱstrongȱcorrelationȱbetweenȱmathȱtestȱscores,ȱmathȱbasedȱ
curriculum,ȱ mathematicalȱ majorsȱ inȱ collegeȱ andȱ futureȱ incomeȱ earned.ȱ Thoseȱ
findingsȱsuggestȱthatȱobservedȱdifferencesȱinȱmathȱskillsȱbetweenȱboysȱandȱgirlsȱatȱ
schoolȱ canȱ explainȱ partȱ ofȱ theȱ wageȱ gapȱ (Bharadwajȱ etȱ al.ȱ 2012).ȱ Henceȱ itȱ isȱ
importantȱtoȱtackleȱtheȱdifferencesȱofȱmathsȱskillsȱandȱtheȱroleȱplayedȱbyȱnumerousȱ
factorsȱ startingȱ fromȱ earlyȱ childhood,ȱ suchȱ asȱ parentalȱ education,ȱ familyȱ
background,ȱ parentsȱ expectations,ȱ schoolingȱ andȱ teachersȱ characteristics.ȱ Itȱ isȱ
importantȱ forȱ theȱ processȱ ofȱ humanȱ capitalȱ buildingȱ toȱ knowȱ whenȱ andȱ howȱ
differencesȱbetweenȱmenȱandȱwomenȱbeginȱtoȱdevelopȱtoȱunderstandȱandȱtoȱexplainȱ
theȱgenderȱgapȱinȱwagesȱandȱjobȱopportunities.ȱ
Theȱ previousȱ chapterȱ estimatedȱ educationȱ productionȱ functionsȱ forȱ aȱ sampleȱ ofȱ
eightȱMENAȱ countriesȱ usingȱ TIMSSȱ toȱ identifyȱ theȱ determinantsȱ ofȱ educationalȱ
achievementȱ (measuredȱ asȱ testȱ scoresȱ inȱMaths),ȱ andȱ demonstratedȱ considerableȱ
variationȱacrossȱ theȱcountries.ȱThisȱchapterȱ investigatesȱ theȱgenderȱdifferentialsȱ inȱ
mathsȱachievementsȱinȱtheȱMENAȱcountries,ȱi.e.ȱtheȱperformanceȱofȱgirlsȱcomparedȱ
toȱ boys.ȱ Weȱ investigateȱ theȱ factorsȱ thatȱ mayȱ explainȱ theȱ differentialsȱ withinȱ
countriesȱ andȱ theȱ differencesȱ acrossȱ countries.ȱAsȱ forȱ theȱ previousȱ chapter,ȱ twoȱ
broadȱ typesȱ ofȱ factorsȱ areȱ distinguished:ȱ studentȱ characteristicsȱ includingȱ homeȱ
environmentȱandȱschoolȱresources.ȱ
Economicȱ andȱ politicalȱ inclusionȱ ofȱ femalesȱ isȱ aȱ fundamentalȱ developmentȱ
challengeȱ forȱ theȱMENAȱ region,ȱasȱgenderȱ inequalityȱ isȱquiteȱwidespreadȱ (Worldȱ
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Bankȱ2010).ȱ ȱWomenȱinȱMENAȱfaceȱlimitedȱ labourȱmarketȱmobility,ȱaȱmismatchȱofȱ
skillsȱfromȱschoolȱwithȱlabourȱmarketȱrequirementȱ(althoughȱthisȱisȱaȱproblemȱforȱallȱ
students),ȱ andȱ legal,ȱ institutionalȱ orȱ culturalȱ restrictions.ȱAsȱ shownȱ inȱChapterȱ 2,ȱ
thereȱhasȱbeenȱprogressȱ inȱenrolmentȱratiosȱ forȱgirlsȱsoȱ thatȱ theȱenrolmentȱgenderȱ
gapȱhasȱ largelyȱdisappearedȱ forȱprimaryȱeducationȱ (WorldȱBankȱ2010).ȱEnrolmentȱ
differencesȱ inȱsecondaryȱeducationȱareȱevidentȱ inȱtheȱfewȱcountriesȱforȱwhichȱdataȱ
areȱavailableȱbutȱareȱnotȱconsistent,ȱwithȱtheȱrateȱforȱgirlsȱhigherȱthanȱboysȱinȱSaudiȱ
ArabiaȱbutȱlowerȱinȱSyriaȱandȱTurkey.ȱHowever,ȱitȱisȱtheȱqualityȱofȱeducationȱthatȱisȱ
mostȱimportantȱforȱlabourȱproductivity,ȱandȱgenderȱdifferencesȱinȱachievementȱwillȱ
haveȱlabourȱmarketȱramifications.ȱAppletonȱ(1995)ȱarguesȱthatȱpoorȱperformanceȱforȱ
girlsȱisȱrelatedȱtoȱȱgenderȱinequalityȱofȱtimeȱwithinȱpoorȱfamilies,ȱhenceȱeducationalȱ
outcomeȱisȱrelatedȱtoȱtheȱhomeȱbackground.ȱTheȱprincipalȱaimȱofȱthisȱchapterȱisȱtoȱ
assessȱtheȱextentȱofȱgenderȱdifferencesȱinȱtestȱscoresȱforȱtheȱMENAȱcountries.ȱ
Perhapsȱ surprisingly,ȱ thereȱ isȱnoȱ commonȱpatternȱofȱgenderȱdifferencesȱ inȱmathsȱ
testȱ scoresȱacrossȱ countries,ȱalthoughȱ theȱdifferencesȱacrossȱ countriesȱareȱmarked.ȱ
Asȱ shownȱ inȱFigureȱ  5Ȭ2,ȱ inȱ twoȱ countriesȱ thereȱ isȱnoȱdifferenceȱ (IranȱandȱTurkey,ȱ
bottomȱrow),ȱinȱthreeȱgirlsȱperformȱbetterȱ(Egypt,ȱJordanȱandȱSaudiȱArabia,ȱtopȱrow)ȱ
andȱ inȱ threeȱ boysȱ performȱ betterȱ (Algeria,ȱ Syriaȱ andȱ Tunisia,ȱmiddleȱ row).ȱ Theȱ
medianȱ scoresȱ areȱ closeȱ toȱ 400ȱ forȱ allȱ countriesȱ butȱ theȱ distributionsȱ areȱ quiteȱ
differentȱ ȱnotablyȱnarrowȱ andȱpeakedȱ forȱAlgeriaȱ andȱTunisia,ȱ flatterȱ forȱEgypt,ȱ
JordanȱandȱespeciallyȱTurkey.ȱThisȱimpliesȱthatȱitȱisȱimportantȱtoȱinvestigateȱgenderȱ
differencesȱacrossȱtheȱdistributionȱofȱscores.ȱ
Thisȱchapterȱaddsȱtoȱtheȱliteratureȱinȱtwoȱways.ȱFirst,ȱtoȱourȱknowledge,ȱthereȱisȱnoȱ
otherȱstudyȱusingȱ testȱscoresȱ (toȱcaptureȱcognitiveȱskillsȱandȱeducationȱquality)ȱ toȱ
characterizeȱ andȱ investigateȱ theȱ determinantsȱ ofȱ theȱ educationȱ genderȱ gapȱ inȱ aȱ
sampleȱofȱMENAȱcountries.ȱSecond,ȱweȱemployȱmeanȱandȱquantileȱdecompositionȱ
analysisȱtoȱidentifyȱanyȱcovariatesȱcontributingȱtoȱtheȱgenderȱdifferenceȱatȱpointsȱinȱ
theȱdistribution,ȱfacilitatingȱaȱricherȱexplorationȱofȱtheȱdata.ȱȱȱ
ȱFigureȱ 5Ȭ2:ȱTestȱscoresȱdistributionȱbyȱgenderȱacrossȱMENAȱcountriesȱ Chap
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Decompositionȱ analysisȱ offersȱ aȱ meansȱ toȱ analyseȱ theȱ differencesȱ inȱ outcomesȱ
betweenȱ groups,ȱ malesȱ andȱ femalesȱ inȱ ourȱ case.ȱ Theȱ originalȱ literatureȱ onȱ
decompositionȱandȱmanyȱsubsequentȱstudiesȱaddressedȱwageȱinequalityȱespeciallyȱ
byȱgenderȱ (Blinderȱ1973;ȱOaxacaȱ1973).ȱFortin,ȱFirpo,ȱandȱLemieuxȱ (2010)ȱprovideȱ
theȱ theoreticalȱ frameworkȱ andȱ aȱ comprehensiveȱ discussionȱ ofȱ decompositionȱ
techniques.ȱTheȱmethodsȱareȱrelativelyȱsimpleȱwhenȱappliedȱtoȱtheȱmeanȱestimatesȱ
usingȱ standardȱ OaxacaȬBlinderȱ decomposition,ȱ butȱ theȱ meanȱ isȱ notȱ aȱ goodȱ
representationȱ ofȱ theȱwholeȱdistribution.ȱ Inequalityȱ atȱ theȱ topȱ andȱ bottomȱ ofȱ theȱ
distributionȱmayȱbeȱparticularlyȱinterestingȱandȱtechniquesȱhaveȱbeenȱdevelopedȱforȱ
decompositionȱ analysisȱ acrossȱ theȱ entireȱ distribution.ȱ Theȱ mainȱ challengeȱ isȱ toȱ
constructȱaȱcounterfactualȱdistributionȱwithȱacceptableȱassumptionsȱandȱconsistentȱ
estimates.ȱTheseȱmethodsȱareȱreviewedȱinȱSectionȱ4.3.ȱ
Theȱstructureȱofȱ theȱchapterȱ isȱasȱ follows.ȱSectionȱ5.1ȱprovidesȱaȱbriefȱoverviewȱofȱ
relatedȱliterature,ȱsectionȱ5.2ȱpresentȱbackgroundsȱonȱgenderȱinequalityȱinȱeducationȱ
inȱMENAȱ(moreȱdetailȱcanȱbeȱfoundȱinȱChapterȱ2)ȱandȱdiscussesȱtheȱTIMSSȱdataȱforȱ
MENA.ȱSectionȱ5.3ȱoutlinesȱ theȱdecompositionȱmethodsȱemployedȱ inȱ theȱ chapter,ȱ
andȱSectionȱ5.4ȱprovidesȱandȱdiscussesȱ theȱdecompositionȱ resultsȱ (detailedȱ resultsȱ
areȱinȱtheȱAppendix).ȱSectionȱ5.5ȱconcludesȱwithȱaȱconsiderationȱofȱimplicationsȱforȱ
educationȱpolicyȱtoȱreduceȱinequality.ȱ
5.2 GenderȱInequalityȱinȱEducation:ȱContextȱandȱMENAȱ
5.2.1 TestȱScoreȱPerformanceȱinȱMENAȱCountriesȱ
Asȱdiscussedȱ inȱChapterȱ 3,ȱ testȱ scoreȱperformanceȱ inȱMENAȱ countriesȱ isȱ lowȱ byȱ
international,ȱ andȱ evenȱdevelopingȱ countryȱ (givenȱ incomes),ȱ standards.ȱAlthoughȱ
theȱ lowȱ levelsȱofȱperformanceȱapplyȱ toȱboysȱandȱgirls,ȱ theȱdifferencesȱvaryȱacrossȱ
theȱMENAȱcountries.ȱTableȱ  5.1ȱshowsȱtheȱmeanȱscoresȱandȱpercentageȱofȱboysȱandȱ
girlsȱwithȱ testȱ scoresȱatȱorȱbelowȱvariousȱTIMSSȱ internationalȱbenchmarksȱ forȱ theȱ
MENAȱcountries.ȱAboutȱhalfȱorȱmoreȱofȱstudentsȱfallȱbelowȱtheȱ lowestȱbenchmarkȱ
(400ȱrepresentsȱbasicȱknowledge)ȱinȱallȱcountriesȱexceptȱJordan,ȱTunisiaȱandȱTurkeyȱ
(theȱonlyȱcountriesȱwhereȱmeanȱscoresȱforȱboysȱandȱgirlsȱareȱaboveȱ400,ȱIranȱbeingȱatȱ
400ȱforȱgirlsȱandȱslightlyȱaboveȱforȱboys).ȱAboutȱ80%ȱofȱSaudiȱstudentsȱdoȱnotȱmeetȱ
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theȱ lowestȱbenchmarkȱrequirementȱ inȱmathematics,ȱwithȱonlyȱ threeȱpercentȱaboveȱ
theȱ475ȱpointȱbenchmark.ȱFewȱMENAȱcountriesȱhaveȱsignificantȱsharesȱofȱstudentsȱ
achievingȱmoreȱthanȱ550ȱpoints,ȱexceptȱTurkeyȱ(15%ȱofȱboysȱandȱgirls),ȱJordanȱ(12%ȱ
ofȱgirlsȱandȱ10%ȱofȱboys)ȱandȱ toȱaȱ lesserȱextentȱ IranȱandȱEgyptȱ (6%ȱgirlsȱandȱ5%ȱ
boys).ȱȱ
Inȱadditionȱtoȱ theȱgenerallyȱ lowȱperformanceȱacrossȱcountries,ȱaȱstrikingȱ featureȱ isȱ
thatȱthereȱisȱnoȱrelationshipȱbetweenȱtheȱgenderȱbiasȱandȱoverallȱperformance.ȱTheȱ
threeȱcountriesȱwithȱ theȱhighestȱmeanȱscoresȱ includeȱoneȱwithȱaȱbiasȱ inȱ favourȱofȱ
girlsȱ(Jordan),ȱoneȱ inȱfavourȱofȱboysȱ(Tunisia)ȱandȱoneȱwithȱnoȱbiasȱ(Turkey);ȱIran,ȱ
withȱnoȱbias,ȱisȱtheȱnextȱbestȱinȱperformance.ȱȱ
Tableȱ 5.1ȱ:ȱStudentsȱ(%)ȱbyȱinternationalȱbenchmarksȱofȱmathsȱtestȱscoresȱ
Countryȱ sexȱ Meanȱ Benchmarksȱ
Belowȱ400ȱ Fromȱ400ȱtoȱ475ȱ Fromȱ475ȱtoȱ550ȱ Fromȱ550ȱtoȱ625ȱ AtȱorȱAboveȱ625ȱ
Egyptȱ Girlsȱ 399ȱ 50ȱ 27ȱ 17ȱ 5ȱ 1ȱ
Boysȱȱ 384ȱ 56ȱ 25ȱ 15ȱ 4ȱ 1ȱ
Jordanȱ Girlsȱ 438ȱ 35ȱ 28ȱ 25ȱ 10ȱ 2ȱ
Boysȱȱ 418ȱ 42ȱ 25ȱ 22ȱ 9ȱ 1ȱ
Saudiȱ Girlsȱ 343ȱ 79ȱ 18ȱ 3ȱ 0ȱ 0ȱ
Boysȱȱ 320ȱ 84ȱ 13ȱ 2ȱ 0ȱ 0ȱ
Iranȱ Girlsȱ 407ȱ 47ȱ 32ȱ 15ȱ 5ȱ 1ȱ
Boysȱȱ 400ȱ 51ȱ 30ȱ 14ȱ 4ȱ 1ȱ
Turkeyȱ Girlsȱ 431ȱ 40ȱ 27ȱ 18ȱ 10ȱ 5ȱ
Boysȱȱ 432ȱ 41ȱ 26ȱ 18ȱ 10ȱ 5ȱ
Tunisiaȱ Girlsȱ 410ȱ 45ȱ 37ȱ 16ȱ 2ȱ 0ȱ
Boysȱȱ 432ȱ 32ȱ 43ȱ 21ȱ 4ȱ 0ȱ
Syriaȱ Girlsȱ 389ȱ 57ȱ 29ȱ 12ȱ 2ȱ 0ȱ
Boysȱȱ 404ȱ 47ȱ 33ȱ 17ȱ 3ȱ 0ȱ
Algeriaȱ Girlsȱ 385ȱ 61ȱ 32ȱ 6ȱ 0ȱ 0ȱ
Boysȱȱ 390ȱ 57ȱ 35ȱ 7ȱ 0ȱ 0ȱ
Note:ȱRelatesȱtoȱstudentsȱinȱschoolȱgradeȱ8ȱ(aboutȱ14ȱyearsȱold)ȱ
Source:ȱOwnȱcalculationsȱfromȱTIMSSȱ2007ȱ
Theȱworstȱperformerȱhasȱaȱgenderȱbiasȱtowardsȱgirlsȱ(Saudi)ȱwhereasȱtheȱnextȱworstȱ
hasȱaȱbiasȱtowardsȱboysȱ(Algeria).ȱOfȱtheȱremainingȱtwo,ȱEgyptȱhasȱaȱbiasȱtowardsȱ
girls,ȱandȱSyriaȱ towardsȱboys.ȱThisȱ impliesȱ that,ȱatȱ leastȱ inȱ termsȱofȱmeans,ȱ factorsȱ
thatȱ explainȱ performanceȱ mayȱ notȱ beȱ theȱ sameȱ asȱ factorsȱ thatȱ explainȱ genderȱ
differences.ȱ
AppendixȱTableȱAȬ 5.1ȱprovidesȱdescriptiveȱ statisticsȱofȱmathsȱ testȱ scoresȱ forȱ eachȱ
countryȱwithȱ theȱmean,ȱ standardȱdeviation,ȱcoefficientȱofȱvariation,ȱ skewnessȱandȱ
centralȱ peakȱ andȱ shapeȱmeasuredȱ byȱ kurtosis.ȱ Theȱ coefficientȱ ofȱ variationȱ (CV)ȱ
TheȱUniversityȱofȱNottinghamȱȱ ȱ 137ȱ
Chapterȱ5.ȱGenderȱDifferentialsȱonȱMathsȱTestȱScoresȱinȱMENAȱ
TheȱUniversityȱofȱNottinghamȱȱ ȱ 138ȱ
capturesȱ theȱ spreadȱofȱ theȱdistribution.ȱThisȱ isȱ leastȱ forȱAlgeriaȱandȱTunisiaȱwithȱ
compressedȱdistributionsȱaroundȱ theȱmean,ȱandȱ largestȱ forȱTurkey.ȱTheȱ skewnessȱ
statisticȱcapturesȱtheȱasymmetryȱofȱtheȱdistributionȱofȱscoresȱaroundȱtheȱmean;ȱifȱtheȱ
distributionȱ isȱ skewedȱ toȱ theȱ rightȱ itȱ isȱpositiveȱ (aboveȱ theȱmean),ȱ toȱ theȱ leftȱ itȱ isȱ
negativeȱ(mildlyȱsoȱforȱJordan),ȱorȱifȱequalȱtoȱzeroȱitȱisȱsymmetricalȱaroundȱtheȱmeanȱ
(normalȱ distribution).ȱ Testȱ scoresȱ tendȱ toȱ beȱ symmetricȱ andȱ closeȱ toȱ aȱ normalȱ
distribution;ȱinȱnoȱcountryȱdoesȱskewnessȱexceedȱboundariesȱofȱ(+0.5ȱtoȱȬ0.5).ȱThereȱ
isȱpositiveȱskewnessȱbutȱnotȱveryȱpronouncedȱforȱTurkeyȱ(especiallyȱboys)ȱandȱevenȱ
lessȱsoȱ forȱIranȱ (especiallyȱgirls),ȱsoȱbothȱhaveȱaȱrelativelyȱ largerȱnumberȱofȱstrongȱ
performersȱ(asȱsuggestedȱinȱTableȱ 5.1).ȱ
Theȱ kurtosisȱ statisticȱ indicatesȱ theȱweightȱ inȱ theȱ tailsȱ ofȱ theȱ distribution;ȱ ifȱ itȱ isȱ
positiveȱ thereȱ isȱ aȱ greaterȱ likelihoodȱ ofȱ higherȱ extremeȱ valuesȱ fromȱ theȱ meanȱ
(greaterȱweightȱtoȱtheȱright),ȱifȱitȱisȱnegativeȱthereȱisȱgreaterȱweightȱbelowȱtheȱmean.ȱ
Kurtosisȱisȱpositiveȱinȱallȱcountries,ȱbutȱcloseȱtoȱtheȱboundȱforȱaȱnormalȱdistributionȱ
(3),ȱasȱwouldȱbeȱexpectedȱgivenȱ theȱ lowȱmeanȱandȱmedianȱvalues.ȱTheȱpercentilesȱ
thresholdȱ testsȱ scoresȱ showȱ substantialȱ differencesȱ acrossȱ distributionsȱ amongȱ
MENAȱbyȱgender,ȱillustratedȱinȱFigureȱ 5Ȭ2andȱFigureȱ 5Ȭ3.ȱ
Figureȱ  5Ȭ2ȱexploitsȱtheȱdifferencesȱbetweenȱboysȱandȱgirls.ȱTheȱfirstȱrowȱcomprisesȱ
theȱthreeȱcountriesȱ(Egypt,ȱJordanȱandȱSaudiȱArabia)ȱwhereȱgirlsȱoutperformȱboys,ȱ
illustratedȱbyȱtheȱdarkȱshadingȱtoȱtheȱrightȱofȱtheȱmean.ȱTheȱmiddleȱrowȱshowsȱtheȱ
countriesȱ (Tunisia,ȱ Syriaȱ andȱAlgeria)ȱwhereȱ boysȱ outperformȱ girls,ȱ soȱ theȱ darkȱ
shadingȱ isȱ toȱ theȱ leftȱofȱ theȱmean.ȱAlthoughȱ thereȱareȱnoȱsignificantȱdifferencesȱ inȱ
meanȱ scoresȱ inȱ Iranȱ andȱ Turkeyȱ (finalȱ row),ȱ theȱ darkȱ shadingȱ showsȱ differencesȱ
betweenȱboysȱandȱgirlsȱinȱpartsȱofȱtheȱdistribution.ȱ
ȱ
ȱFigureȱ 5Ȭ3:ȱTestȱscoresȱgapȱbetweenȱboysȱandȱgirlsȱinȱMENAȱacrossȱquantilesȱȱTheȱU
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Figureȱ 5Ȭ4:ȱRelativeȱdistributionȱofȱmathsȱtestȱscoresȱinȱMENAȱcountriesȱbyȱgenderȱ(boysȱasȱreference)ȱ
ȱ
.5
1
1.5
2
2.5
0
Re
la
tiv
e
 
De
n
sit
y
300 400 500625
0 .2 .4 .6 .8 1
Proportion of Reference Group
Egypt
.5
1
1.5
2
2.5
0
Re
la
tiv
e
 
De
n
sit
y
300 400 500 625
0 .2 .4 .6 .8 1
Proportion of Reference Group
Jordan
.5
1
1.5
2
2.5
0
Re
la
tiv
e
 
De
n
sit
y
300 400 500625
0 .2 .4 .6 .8 1
Proportion of Reference Group
Saudi
.5
1
1.5
2
2.5
0
Re
la
tiv
e
 
De
n
sit
y
300 400 500625
0 .2 .4 .6 .8 1
Proportion of Reference Group
Iran
.5
1
1.5
2
2.5
0
Re
la
tiv
e
 
De
n
sit
y
300 400 500625
0 .2 .4 .6 .8 1
Proportion of Reference Group
Syria
.5
1
1.5
2
2.5
0
Re
la
tiv
e
 
De
n
sit
y
300 400 500 625
0 .2 .4 .6 .8 1
Proportion of Reference Group
Tunisia
.5
1
1.5
2
2.5
0
Re
la
tiv
e
 
De
n
sit
y
300 400 500625
0 .2 .4 .6 .8 1
Proportion of Reference Group
Algeria
.5
1
1.5
2
2.5
0
Re
la
tiv
e
 
De
n
sit
y
300 400 500 625
0 .2 .4 .6 .8 1
Proportion of Reference Group
Turkey
ȱT
h
eȱU
n
iv
ersityȱo
fȱN
o
ttin
g
h
amȱȱ
ȱ140
Chapterȱ5.ȱGenderȱDifferentialsȱonȱMathsȱTestȱScoresȱinȱMENAȱ
Theȱ quantilesȱ distributionȱ ofȱ testȱ scoresȱ differencesȱ (girlsȱ ȱ boys)ȱ inȱ Figureȱ  5Ȭ3ȱ
illustrateȱ theȱ gapȱ acrossȱ theȱ distribution.ȱ Theȱ horizontalȱ solidȱ lineȱ representsȱ theȱ
meanȱgapȱ(theȱdottedȱlinesȱshowȱtheȱstandardȱdeviation);ȱforȱexample,ȱtheȱmeanȱtestȱ
scoresȱgapȱisȱ13ȱpointsȱinȱfavourȱofȱgirlsȱinȱEgypt.ȱTheȱgapȱisȱnotȱsymmetricȱacrossȱ
distributions.ȱInȱtheȱthreeȱcountriesȱwhereȱgirlsȱdoȱbetterȱthanȱboysȱatȱtheȱmeanȱtheȱ
distributionȱtendsȱtoȱbeȱdownwardȱsloping,ȱi.e.ȱgirlsȱdoȱconsiderablyȱbetterȱatȱlowerȱ
levelsȱ ofȱ performance,ȱ butȱ amongȱ thoseȱ withȱ higherȱ testȱ scoresȱ thereȱ isȱ noȱ
difference,ȱandȱinȱEgyptȱboysȱdoȱbetter.ȱAlthoughȱthereȱisȱnoȱmeanȱdifferenceȱinȱIranȱ
orȱ Turkey,ȱ theȱ distributionȱ isȱ downwardȱ sloping:ȱ girlsȱ doȱ considerablyȱ betterȱ atȱ
lowerȱlevelsȱofȱperformanceȱbutȱboysȱdoȱbetterȱatȱhigherȱlevelsȱ(especiallyȱinȱIran).ȱ
Thus,ȱtheȱmeanȱdisguisesȱconsiderableȱdifferencesȱatȱtheȱtails,ȱespeciallyȱinȱIran.ȱTheȱ
distributionȱ isȱmuchȱ flatterȱ inȱ theȱcountriesȱwhereȱboysȱdoȱbetter,ȱslightlyȱupwardȱ
slopingȱ forȱAlgeriaȱ andȱ Tunisia,ȱ andȱ somewhatȱUȱ shapedȱ forȱ Syria,ȱ butȱ alwaysȱ
negativeȱ(exceptȱtheȱtopȱperformersȱinȱAlgeria,ȱwhereȱgirlsȱdoȱslightlyȱbetter).ȱ
Theȱdistributionȱofȱ theȱgenderȱgapȱdifferencesȱ isȱ illustratedȱ inȱaȱmoreȱcomparableȱ
wayȱwithȱ theȱ relativeȱ distributionsȱ inȱ Figureȱ  5Ȭ4.ȱ Relativeȱ distributionȱ isȱ aȱ nonȬ
parametricȱmethodȱ toȱ analyzeȱdifferencesȱbetweenȱgroupsȱgraphicallyȱ (Handcockȱ
andȱMorrisȱ1998).ȱTheȱmethodȱcomparesȱtheȱrelativeȱranksȱofȱtwoȱgroupsȱusingȱoneȱ
asȱ theȱreferenceȱ (boysȱ inȱFigureȱ  5Ȭ4).ȱTakingȱSyriaȱasȱanȱexample,ȱaȱrelativelyȱhighȱ
percentageȱofȱgirlsȱareȱatȱ theȱbottomȱquantiles,ȱsoȱgirlsȱcompriseȱaȱ largerȱshareȱofȱ
worstȱperformersȱcomparedȱtoȱboys,ȱwhereasȱaȱrelativelyȱgreaterȱshareȱofȱboysȱareȱ
inȱtheȱtopȱquantiles.ȱThisȱisȱevenȱmoreȱpronouncedȱinȱTunisiaȱandȱlessȱpronouncedȱ
inȱAlgeria,ȱ theȱ twoȱotherȱ countriesȱwhereȱboysȱdoȱbetterȱonȱaverage.ȱ Inȱ theȱ threeȱ
countriesȱwhereȱgirlsȱdoȱbetterȱonȱ average,ȱgirlsȱareȱ overȬrepresentedȱ inȱ theȱ topȱ
quantiles.ȱTheȱrelativeȱdistributionȱisȱveryȱflatȱinȱTurkeyȱandȱquiteȱflatȱinȱIran.ȱ
5.3 Methodsȱ
Theȱ bestȱ knownȱ decompositionȱ techniqueȱ inȱ economicsȱ isȱ theȱ OaxacaȬBlinderȱ
decompositionȱmethodȱoriginallyȱusedȱinȱlabourȱeconomicsȱtoȱdecomposeȱearningsȱ
gapsȱbetweenȱgroups,ȱsuchȱasȱgender,ȱtoȱstudyȱwageȱdiscriminationȱ(Oaxaca,ȱ1973;ȱ
Blinder,ȱ 1973).ȱTheȱ expositionȱ hereȱdrawsȱ heavilyȱ onȱ Fortin,ȱLemieux,ȱ andȱ Firpoȱ
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(FFL),ȱ especiallyȱ forȱ theȱ quantileȱ decompositionsȱ andȱ empiricalȱ implementationsȱ
(Fortinȱetȱal.ȱ2011).ȱȱ
5.3.1 TheȱOaxacaȬBlinderȱDecompositionȱFrameworkȱ
Theȱ mainȱ objectiveȱ ofȱ theȱ OaxacaȬBlinderȱ methodȱ isȱ toȱ identifyȱ theȱ sourcesȱ ofȱ
changesȱ inȱ theȱdistributionȱofȱoutcomesȱbetweenȱdifferentȱstatesȱofȱ theȱworld.ȱTheȱ
OaxacaȬBlinderȱdecompositionȱ splitsȱ theȱoverallȱdifferencesȱ intoȱ twoȱ components,ȱ
theȱfirstȱattributableȱtoȱdifferencesȱinȱpayȬoffȱstructureȱandȱtheȱsecondȱattributableȱtoȱ
observableȱ characteristicsȱ differences.ȱ Anȱ educationȱ productionȱ functionȱ ofȱ theȱ
followingȱformȱisȱestimatedȱforȱbothȱgroups:ȱ
ȱ ,0 1 2 ,           K g bKis Kis Ks Kis KisT F S DE G G D H       ȱ ( 5.1)ȱ
WhereȱTȱisȱtheȱtestȱscoreȱofȱstudentȱiȱinȱclassȱcȱinȱschoolȱsȱ(theȱcȱsubscriptȱisȱomittedȱ
forȱconvenienceȱasȱmostȱMENAȱcountriesȱselectȱonlyȱoneȱclassȱfromȱeachȱschool),ȱFȱ
isȱaȱvectorȱofȱ familyȱbackgroundȱvariablesȱandȱSȱ isȱaȱvectorȱofȱ teacherȱandȱschoolȱ
characteristicsȱvariables.ȱDȱisȱaȱvectorȱofȱdummyȱvariablesȱforȱeachȱvariableȱinȱFȱandȱ
Sȱtoȱcaptureȱmissingȱobservations;ȱaȱdummyȱtakesȱtheȱvalueȱ1ȱforȱobservationsȱwithȱ
missingȱdataȱandȱ0ȱotherwiseȱ(theȱvariablesȱthemselvesȱareȱsetȱtoȱzeroȱifȱtheirȱvaluesȱ
areȱmissing).ȱTheȱcoefficientȱvectorsȱ΅, 1G and 2G areȱtoȱbeȱestimated.ȱTheȱerrorȱtermȱΉȱ
hasȱtwoȱcomponentsȱasȱweȱhaveȱaȱtwoȬstageȱstratifiedȱsample,ȱtheȱimputationȱerrorȱ
onȱstudentsȱlevelȱandȱtheȱsampleȱerrorȱatȱtheȱschoolȱlevel.ȱ
Weȱareȱinterestedȱinȱcomparingȱtheȱtestȱscoresȱdistributionsȱunderȱtheȱtwoȱmutuallyȱ
exclusiveȱstatesȱofȱtheȱworld,ȱbeingȱaȱboyȱ(b)ȱorȱaȱgirlȱ(g)ȱ
ȱ ,( , ),          K g bK KT m H   & ȱ ( 5.2)ȱ
whereȱΉȱrepresentȱtheȱunobservableȱcharacteristics.ȱThisȱimpliesȱthatȱtheȱtestȱscoresȱ
distributionsȱ canȱvaryȱbetweenȱtheȱtwoȱgroupsȱofȱstudentsȱdueȱto:ȱ1)ȱdifferencesȱ
inȱ theȱ returnsȱ toȱ variablesȱ inȱ theȱ educationȱ productionȱ function,ȱ ;ȱ 2)ȱ
differencesȱ inȱ theȱ distributionȱ ofȱ observableȱ characteristicsȱ (X),ȱ whichȱ includeȱ
covariatesȱ forȱ student,ȱ family,ȱandȱ schoolȱ characteristics;ȱandȱ3)ȱdifferencesȱ inȱ theȱ
unobservableȱcharacteristics
( )T
m (.)K
( )H .ȱ
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Theȱ OaxacaȬBlinderȱ decompositionȱ andȱ itsȱ derivativesȱ relyȱ onȱ estimatingȱ aȱ
counterfactualȱdistributionȱofȱtheȱoutcomeȱofȱ interestȱunderȱcertainȱconditions.ȱForȱ
example,ȱweȱmightȱbeȱinterestedȱtoȱknowȱtheȱdistributionȱofȱtheȱtestȱscoresȱthatȱgirlsȱ
(g)ȱwouldȱ haveȱ experiencedȱ underȱ theȱ conditionsȱ prevailingȱ forȱ boysȱ (b).ȱ Letȱ Kȱ
indicateȱstudentsȱgenderȱgroup,ȱ ȱandȱg|K=bT b|K=gT
T |K=bF b
ȱrepresentȱtheȱcounterfactualȱtestȱ
scoresȱforȱtheȱboysȱandȱgirlsȱrespectively.ȱLetȱ ȱstandȱforȱtheȱdistributionȱofȱtheȱ
outcomeȱ forȱ boys.ȱWeȱ canȱ thinkȱ ofȱ distributionalȱ statisticsȱ suchȱ asȱmeanȱ andȱ
quantilesȱasȱaȱrealȬvaluedȱfunctionalȱofȱtheȱrelevantȱdistributions.ȱThisȱallowsȱusȱtoȱ
expressȱ anyȱ distributionalȱ statisticȱ ofȱ theȱ testȱ scoresȱ distributionȱ as
Tb
 
bT |K=b
ș F .ȱ
FollowingȱFFLȱ theȱoverallȱdifferencesȱ inȱ theȱdistributionȱofȱachievementsȱbetweenȱ
boysȱandȱgirlsȱcanȱbeȱwrittenȱas:ȱȱ
ȱ    | |b b g gO T K T KF FT T T'   ȱ ( 5.3)ȱ
Splittingȱ thisȱoverallȱdifferenceȱ intoȱ itsȱ componentsȱ entailsȱaȱ comparisonȱbetweenȱ
theȱ actualȱ andȱ theȱ counterfactualȱ scoresȱ distributions.ȱ Usingȱ theȱ aboveȱ
counterfactualsȱweȱcanȱwriteȱthisȱdecompositionȱas:ȱ
ȱ        | | | |b g g gO T K b T K b T K b T G gF F F FT T T T T   ª º ª'    ¬ ¼ ¬  º¼ ȱ ( 5.4)ȱ
Simplifyingȱ theȱ notationȱ byȱ replacingȱ theȱ distributionalȱ functionȱ byȱ theȱ sampleȱ
averages,ȱtheȱdecompositionȱis:ȱ
ȱȱȱȱȱȱ “ “ “ “b g g gb b bO X X X XT gE E E'     E ȱ
ȱ   “ “ “ b g gb bO X X XT gE E E'     ȱ ( 5.5)ȱ
Thisȱaggregateȱdecompositionȱ couldȱbeȱ shownȱasȱ twoȱ componentsȱasȱ inȱequationȱ
( 5.6);ȱtheȱfirstȱcomponentȱ( )ȱisȱtheȱcharacteristicsȱorȱtheȱendowmentȱeffect,ȱknownȱ
alsoȱ asȱ compositionȱ effectȱ (X)ȱ asȱ itȱ reflectsȱ differencesȱ inȱ theȱ distributionsȱ ofȱXsȱ
betweenȱtheȱboysȱtestȱscoreȱdistributionȱinȱgroupȱbȱandȱgirlsȱdistributionȱofȱgroupȱg;ȱ
theȱ secondȱ ( )ȱ representsȱ theȱ returnsȱ effectȱ (R)ȱ andȱ isȱ knownȱ alsoȱ asȱ theȱ
educationalȱresponseȱeffectȱ(inȱlabourȱeconomicsȱdecompositionȱknownȱasȱstructureȱ
effect)ȱsinceȱitȱreflectsȱtheȱdifferencesȱinȱcoefficients.ȱȱ
ș
Xǻ
ș
Rǻ
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ȱ O X RT T T'  '  ' ȱ ( 5.6)ȱ
ȱThisȱdecompositionȱ requiresȱ twoȱassumptionsȱ toȱhold.ȱFirst,ȱ thereȱareȱnoȱgeneralȱ
equilibriumȱeffects.ȱSecond,ȱunobservableȱ factorsȱareȱconditionallyȱ independentȱofȱ
theȱgroupsȱofȱ interest,ȱgivenȱ theȱobservables.ȱ ȱTheȱunderlyingȱassumptionsȱofȱ theȱ
aggregateȱdecompositionȱmakeȱitȱeasyȱtoȱsplitȱtheȱcontributionȱofȱeachȱcovariateȱbyȱ
detailedȱdecomposition.ȱȱ
Empiricalȱ implementationȱofȱOBȱdecompositionȱofȱtheȱmeanȱdifferencesȱpresentsȱaȱ
numberȱofȱ issues,ȱsuchȱasȱ theȱchoiceȱofȱomittedȱgroupȱ (OaxacaȱandȱRansomȱ1998)ȱ
andȱ nonȬlinearityȱ ofȱ theȱ conditionalȱmeanȱ functionȱ (Barskyȱ etȱ al.ȱ 2002).ȱAsȱ someȱ
variablesȱmayȱ beȱ significantȱ forȱ oneȱ genderȱ butȱ notȱ theȱ otherȱ thereȱ isȱ noȱuniqueȱ
referenceȱgroupȱsoȱweȱperformȱtheȱanalysisȱwithȱbothȱmaleȱandȱfemaleȱasȱreference.ȱȱ
ToȱallowȱforȱtheȱpossibilityȱofȱnonȬlinearityȱweȱemployȱaȱhybridȱofȱtheȱreweightingȱ
techniqueȱ suggestedȱ byȱ DiNardo,ȱ Fortinȱ andȱ Lemieuxȱ DFLȱ (1996)ȱ andȱ theȱ
recenteredȱ influenceȱ functionȱ (RIF)ȱdevelopedȱbyȱFirpo,ȱFortin,ȱ andȱLemieuxȱFFLȱ
(2010),ȱaȱmixedȱmethodsȱapproachȱ thatȱprovidesȱaȱbetterȱestimatesȱ thanȱ theȱ linearȱ
alternativeȱforȱoverallȱdecompositionȱinȱtheȱpresenceȱofȱnonȬlinearity.ȱȱ
5.3.2 Meanȱdecompositionȱȱ
Followingȱ theȱ literatureȱ (Ammermuellerȱ 2007;ȱ Jannȱ 2008;ȱLauerȱ 2000)ȱweȱ employȱ
bothȱtwofoldȱandȱaȱthreefoldȱdecompositionȱthatȱdiffersȱslightlyȱfromȱtheȱtwoȱpartsȱ
OaxacaȬBlinderȱ decompositionȱ presentedȱ inȱ equationȱ ( 5.6).ȱ Inȱ twoȬfoldȱ
decomposition,ȱtheȱboysȱgroupȱcoefficientsȱcorrespondȱtoȱtheȱnonȬdiscriminatingȱ
coefficientsȱ (returnsȱ toȱ characteristics);ȱassumingȱ thatȱ thereȱ isȱaȱdifferenceȱ inȱboysȱ
andȱgirlsȱ coefficients.ȱThisȱ suggestsȱ thatȱ familyȱ andȱ schoolȱpayȱmoreȱ attentionȱ toȱ
boysȱeducationȱoutcomeȱ inȱaccordanceȱ toȱ theirȱmarginalȱproductȱbutȱdiscriminateȱ
againstȱ girls.ȱ Onȱ theȱ otherȱ hand,ȱ itȱ isȱ alsoȱ plausibleȱ thatȱ familyȱ andȱ schoolȱ
concentrateȱonȱgirlsȱeducationȱatȱ theirȱmarginalȱproductȱbutȱ favourȱboys.ȱ Inȱ thatȱ
case,ȱitȱwouldȱbeȱappropriateȱtoȱvalueȱtheȱcharacteristicsȱgapȱbyȱtheȱgirlȱratherȱthanȱ
theȱboyȱcoefficientsȱ(Lauerȱ2000).ȱȱ
TheȱUniversityȱofȱNottinghamȱȱ ȱ 144ȱ
Chapterȱ5.ȱGenderȱDifferentialsȱonȱMathsȱTestȱScoresȱinȱMENAȱ
Neumarkȱ(1988)ȱproposedȱtoȱdetermineȱtheȱnonȬdiscriminatingȱcoefficientȱvectorȱ
ofȱ theȱpooledȱ sampleȱ ofȱ theȱ twoȱ groups.ȱAlternatively,ȱCottonȱ (1988)ȱpreferredȱ aȱ
weightedȱ averageȱ ofȱ theȱ twoȱ groupȱ coefficients,ȱ whereȱ theȱ weightsȱ areȱ theȱ
respectiveȱ proportionsȱ ofȱ boysȱ andȱ girlsȱ inȱ theȱ sample.ȱ Theȱ choiceȱ ofȱ theȱ nonȬ
discriminatingȱ referenceȱaffectsȱ theȱ resultsȱandȱ remainsȱ somewhatȱarbitrary.ȱTheȱ
discriminationȱ interpretationȱ isȱ superficial;ȱ first,ȱ partȱ ofȱ theȱ characteristicsȱ
componentȱmayȱalsoȱbeȱdueȱtoȱdiscriminationȱinȱcharacteristics,ȱandȱsecond,ȱpartȱofȱ
theȱ coefficientȱ componentȱmayȱ notȱ beȱ attributableȱ toȱdiscrimination,ȱ forȱ exampleȱ
unobservableȱ factorsȱ influenceȱ individualsȱ productivity.ȱ Theȱ threeȬfoldȱ
decompositionȱ isȱ aȱmoreȱ acceptableȱ alternativeȱ inȱ thatȱ caseȱ sinceȱ itȱwillȱ notȱ beȱ
interpretedȱ inȱ termsȱofȱdiscrimination.ȱTheȱ totalȱscoreȱgapȱbetweenȱboysȱandȱgirlsȱ
groupedȱatȱtheȱmeanȱareȱexpressedȱas:ȱ
ȱ b gOT T T'   ȱ ( 5.7)ȱ
Whereȱ gȱ andȱ bȱ subscriptsȱ denoteȱ girlsȱ andȱ boysȱ andȱ barsȱ denotesȱ weightedȱ
averages.ȱ Theȱ totalȱ mathsȱ scoreȱ gapȱ canȱ beȱ decomposedȱ intoȱ threeȱ effects,ȱ
characteristics,ȱreturnsȱ(coefficients),ȱandȱcharacteristicsȬreturnȱinteractionȱbasedȱonȱ
theȱWLSȱestimatesȱofȱtheȱEPF.ȱTheȱstandardȱtwoȱpartȱdecompositionȱidentifiesȱtwoȱ
effectsȱ (characteristicsȱ andȱ returns).ȱ Theȱ threeȬfoldȱ decompositionȱ includesȱ theȱ
interaction:ȱ
ȱ “ “ “ “ “( ) ( ) ( )(b g g b gg b g b gT X X X X XE E E E E'        ) ȱ ( 5.8)ȱ
whereȱXȱcomprisesȱtheȱexplanatoryȱvariablesȱchosenȱinȱtheȱproductionȱfunction.ȱTheȱ
firstȱ rightȱ handȱ sideȱ ofȱ theȱ decompositionȱ equationȱ representsȱ theȱ characteristicsȱ
effect;ȱ itȱ showsȱ howȱ muchȱ girlsȱ wouldȱ haveȱ scoredȱ ifȱ theyȱ hadȱ theȱ sameȱ
characteristicsȱ asȱ boys.ȱ Theȱ secondȱ termȱ representsȱ theȱ returnsȱ effect,ȱ howȱ girlsȱ
wouldȱhaveȱperformedȱifȱtheyȱhadȱtheȱsameȱcoefficientsȱasȱboys.ȱTheȱfinalȱpartȱisȱtheȱ
interactionȱ betweenȱ characteristicsȱ andȱ returns,ȱ theȱ effectȱ ofȱ havingȱ differentȱ
characteristicsȱ andȱ coefficients.ȱ Thisȱ decompositionȱ isȱ formulatedȱ fromȱ theȱ
viewpointȱofȱgirls.ȱThatȱis,ȱtheȱdifferencesȱareȱweightedȱbyȱtheȱcoefficientsȱofȱgirlsȱtoȱ
determineȱtheȱcharacteristicsȱeffect.ȱTheȱreturnsȱeffectȱmeasuresȱtheȱexpectedȱchangeȱ
inȱtheȱgirlsȱmeanȱoutcomeȱifȱtheyȱhadȱtheȱboysȱcoefficients.ȱȱ
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5.3.3 QuantileȱDecompositionȱȱ
TheȱOaxacaȬBlinderȱdecompositionȱonlyȱappliesȱtoȱtheȱdifferencesȱinȱtheȱmean,ȱbutȱ
decomposingȱ overȱ theȱmeanȱ doesȱ notȱ allowȱ forȱ theȱ distributionȱ overȱ quantiles,ȱ
whichȱwasȱshownȱaboveȱtoȱvary.ȱIdeallyȱtheȱdecompositionȱofȱtestȱscoresȱshouldȱbeȱ
overȱ theȱ entireȱ distribution.ȱ Juhn,ȱMurphy,ȱ andȱ Peirceȱ (JMP)ȱ (Juhnȱ etȱ al.ȱ 1993),ȱ
DiNardo,ȱ Fortin,ȱ Lemieuxȱ (DFL)ȱ (DiNardoȱ etȱ al.ȱ 1996),ȱ andȱMachadoȱ andȱMataȱ
(MM)ȱ (Machadoȱ andȱ Mataȱ 2005)ȱ haveȱ proposedȱ methodsȱ toȱ decomposeȱ overȱ
quantilesȱ andȱ otherȱ distributionalȱ measures.ȱ Eachȱ methodȱ hasȱ limitations:ȱ
heteroskedasticityȱ withȱ JMP,ȱ theȱ curseȱ ofȱ dimensionsȱ withȱ DFL,ȱ andȱ MMȱ isȱ
computationallyȱ intensive.ȱAȱ generalȱ limitationȱ toȱ theseȱmethodsȱ isȱ thatȱ onlyȱ theȱ
conditionalȱquantileȱinterpretationȱisȱvalidȱinȱtheȱquantileȱregressions.ȱȱ
Firpo,ȱ Fortin,ȱ andȱ Lemieuxȱ (2009)ȱ proposedȱ anȱ alternativeȱ whereȱ theȱ estimatedȱ
coefficientȱ canȱ beȱ seenȱ asȱ theȱ changeȱ ofȱ theȱmeanȱ valueȱ ofȱ theȱ covariatesȱ onȱ theȱ
unconditionalȱquantile.ȱThisȱmethodȱoffersȱaȱconsistentȱcomputableȱaggregateȱandȱ
detailedȱdecompositionȱ ofȱ quantilesȱ andȱ overcomesȱ theȱ limitationsȱ ofȱ conditionalȱ
quantileȱ interpretations.ȱ Theȱ FFLȱmethodȱ providesȱ aȱwayȱ toȱmeasureȱ theȱ singleȱ
covariateȱcontributionȱtoȱtheȱdifferences,ȱcloseȱtoȱtheȱChernozhukov,ȱFernandezȬValȱ
andȱMellyȱ(2009)ȱmethodȱofȱestimatingȱproportionsȱandȱinvertingȱbackȱtoȱquantiles.ȱȱ
Bothȱprovideȱdetailedȱdecompositionȱ inȱ theȱspiritȱofȱ traditionalȱOBȱdecompositionȱ
ofȱtheȱmeanȱ(Fortinȱetȱal.ȱ2011).ȱ
5.3.3.1 RecenteredȱInfluenceȱFunctionȱRIFȱ(unconditionalȱquantiles)ȱȱ
Firpo,ȱFortinȱandȱLemieuxȱ (2009)ȱproposedȱaȱ regressionȱapproachȱ toȱ estimateȱ theȱ
impactȱofȱ theȱmeanȱvalueȱofȱ explanatoryȱvariablesȱonȱ theȱunconditionalȱquantile.ȱ
Thisȱ methodȱ differsȱ fromȱ theȱ conditionalȱ quantileȱ regressionȱ (Koenkerȱ 2005;ȱ
Koenkerȱ andȱ Bassettȱ 1978)ȱ asȱ itȱ isȱ basedȱ onȱ unconditionalȱ quantileȱ regressionȱ
methodology.ȱThisȱisȱaȱtwoȱstageȱmethod.ȱTheȱfirstȱstageȱisȱtoȱestimateȱaȱregressionȱ
ofȱ aȱ transformationȱ ofȱ theȱ unconditionalȱ quantileȱ ofȱ theȱ cognitiveȱ achievementsȱ
variableȱonȱtheȱexplanatoryȱvariables,ȱtheȱRecenteredȱInfluenceȱFunctionȱ(RIF).ȱThisȱ
permitsȱ theȱestimationȱofȱstandardȱpartialȱeffects,ȱ theȱUnconditionalȱPartialȱEffectsȱ
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(UQPE).ȱ Theȱ secondȱ stageȱ usesȱ theseȱ estimatesȱ toȱ generateȱ OaxacaȬBlinderȱ
decompositionȱforȱquantilesȱofȱinterest.ȱȱȱ
TheȱFirpo,ȱFortinȱandȱLemieuxȱmethodȱreplacesȱ theȱdependantȱvariableȱ (T)ȱwithȱaȱ
transformationȱbasedȱonȱtheȱproposedȱrecenteredȱinfluenceȱfunction.ȱTheȱRIFȱforȱtheȱ
quantileȱofȱinterestȱ ȱisȱformallyȱdefinedȱasȱȱĲq
ȱ  
( )
( ; ) ( ; )
T
I T qR IF T q q IF T q q f q
W
W W W W
W
W  d    ȱ
( 5.9)ȱ
WhereȱqΘȱcanȱbeȱestimatedȱbyȱ theȱsampleȱquantile,ȱI(.)ȱ isȱanȱ indicatorȱ functionȱ forȱ
whetherȱ theȱ outcomeȱ variableȱ isȱ smallerȱ orȱ equalȱ toȱ theȱ quantile,ȱ andȱ Tf ȱ isȱ theȱ
marginalȱdensityȱfunctionȱofȱTȱcanȱbeȱestimatedȱusingȱKernelȱdensity.ȱFFLȱexplainsȱ
theȱrecenteredȱ influenceȱfunctionȱ inȱ lightȱofȱ linearȱtransformationȱofȱtheȱassociatedȱ
function.ȱRIFȱisȱequalȱtoȱtheȱpopulationȱ Ȭquantileȱofȱtheȱunconditionalȱdistributionȱ
ofȱTȱplusȱtheȱinfluenceȱfunction.ȱSinceȱtheȱexpectedȱvalueȱofȱtheȱinfluenceȱfunctionȱisȱ
equalȱ toȱ zero,ȱ theȱ expectedȱ valueȱ ofȱ theȱ RIFȱ willȱ equalȱ theȱ correspondingȱ
distributionalȱstatistics,ȱinȱourȱcaseȱquantile.ȱȱTheȱRIFsȱregressionȱforȱtheȱΘthȱquantileȱ
ofȱ theȱ distributionȱ ofȱ Tȱ canȱ beȱ expressedȱ asȱ
Ĳ
> @( ; ) |E RIF T q xW soȱ thatȱ theȱ
unconditionalȱorȱmarginalȱquantileȱisȱequalȱto:ȱ
ȱ    ; , |Tq E RIF T q F x dF xW W ª º¬ ¼³ ȱ ( 5.10)ȱ
Empiricalȱ implementationȱ requiresȱ twoȱmainȱ assumptionsȱ forȱ theȱ counterfactualȱ
distributionȱ toȱ holdȱ andȱ makeȱ sensibleȱ interpretations.ȱ Theȱ conditionalȱ
independenceȱassumptionȱofȱignorabilityȱ isȱtoȱruleȱoutȱtheȱpossibleȱconfoundingȱ
effectsȱ ofȱ unobservableȱ onȱ observableȱ characteristics.ȱ Second,ȱ theȱ overlappingȱ
supportȱ assumptionȱ requiresȱ anȱ overlapȱ inȱ covariatesȱ acrossȱ groups,ȱ soȱ thatȱ noȱ
observableȱvariableȱuniquelyȱidentifiesȱoneȱofȱtheȱgroupsȱonlyȱtoȱbeȱincludedȱ(Fortinȱ
etȱal.ȱ2010).ȱȱȱȱ
TheȱexpectedȱvalueȱofȱtheȱlinearȱapproximationȱofȱtheȱRIFȱregressionȱofȱtheȱquantileȱ
ofȱ interestȱ isȱequalȱ toȱ theȱexpectedȱvalueȱofȱ theȱ trueȱconditionalȱexpectation,ȱsinceȱ
theȱexpectedȱvalueȱofȱtheȱapproximationȱerrorȱisȱzeroȱ(Fortinȱetȱal.ȱ2010).ȱThisȱallowsȱ
forȱaȱsimpleȱandȱmeaningfulȱextensionȱofȱtheȱOaxacaȬBlinderȱdecompositionȱtoȱtheȱ
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RIFȱ regressions.ȱ ȱ Theȱ decompositionȱ componentsȱ ofȱ quantilesȱ followingȱ OBȱ
approachȱcanȱbeȱwrittenȱas:ȱȱ
TheȱreturnsȱEffectȱ
 .q gR b gXW E E'   ȱȱ,ȱandȱ
Theȱcharacteristicsȱeffectȱȱ
 .q b gX bX XW E'   ȱ
Sinceȱthisȱlinearȱspecificationȱisȱaȱlocalȱapproximation,ȱtheȱ E ȱestimationȱisȱbasedȱonȱ
differentȱcovariatesȱdistributionsȱthatȱmayȱnotȱholdȱifȱthereȱareȱlargeȱchangesȱinȱtheȱ
covariate.ȱ Thisȱ couldȱ leadȱ toȱ aȱ biasȱ inȱ theȱ decomposition.ȱ Aȱ reweightedȱ
decompositionȱanalysisȱisȱalsoȱusedȱtoȱovercomeȱnonȬlinearityȱproblemsȱifȱtheyȱexistȱ
andȱtoȱprovideȱaȱrobustnessȱcheckȱofȱtheȱbaseȱestimation.ȱȱ
Theȱuseȱofȱlinearȱapproximationȱallowsȱforȱaȱdetailedȱdecompositionȱthatȱseparatesȱ
theȱcontributionȱofȱeachȱsingleȱorȱgroupȱofȱcovariateȱtoȱtheȱvariousȱelementsȱofȱtheȱ
aggregateȱ decomposition.ȱ Theȱ returnsȱ andȱ theȱ characteristicsȱ effectȱ detailedȱ
decompositionȱcouldȱbeȱexpressedȱas:ȱȱ
ȱ
 , ,
2
 ,
K
q
gkR gk b
k
XW W WJ J
 
'  ¦ k
  ,
1
K
q
gk bkx bk
k
X XW WJ
 
'  ¦ ȱ ( 5.11)ȱ
Theȱ problemȱ ofȱ omittedȱ groupȱ choiceȱ forȱ theȱ dependantȱ variablesȱ isȱ presentȱ inȱ
quantileȱdecompositionȱasȱforȱtheȱmean.ȱTheȱsolutionȱforȱthisȱproblemȱisȱbyȱusingȱaȱ
sensibleȱreasoningȱfollowingȱtheȱtheoryȱandȱliterature.ȱTheȱRIFsȱregressionsȱofferȱaȱ
pathȱ independentȱdetailedȱdecomposition,ȱwhereȱ theȱorderȱofȱcomputingȱdifferentȱ
elementsȱofȱtheȱdetailedȱdecompositionȱdoesȱnotȱaffectȱtheȱresults.ȱ
5.3.3.2 RecenteredȱInfluenceȱFunctionȱRIFȱandȱReweightingȱȱ
Theȱ linearityȱ assumptionȱmightȱ notȱ holdȱ inȱ allȱ situations,ȱ preventingȱ consistentȱ
estimatesȱofȱcoefficientsȱandȱcharacteristicsȱeffectsȱ(Barskyȱetȱal.ȱ2002).ȱToȱovercomeȱ
thisȱproblem,ȱaȱhybridȱofȱFFLȱrecenteredȱinfluenceȱfunctionȱdecompositionȱandȱDFLȱ
reweightingȱ approachȱ isȱ employedȱ inȱ thisȱ analysis.ȱ Reweightingȱ isȱ aȱ wayȱ toȱ
TheȱUniversityȱofȱNottinghamȱȱ ȱ 148ȱ
Chapterȱ5.ȱGenderȱDifferentialsȱonȱMathsȱTestȱScoresȱinȱMENAȱ
constructȱaȱcounterfactualȱdistribution.ȱTheȱideaȱisȱsimplyȱtoȱreweightȱtheȱgroupȱofȱ
interestȱ toȱ lookȱ likeȱ theȱotherȱgroupȱandȱapplyȱ theȱdecompositionȱofȱRIF.ȱWeȱmayȱ
askȱwhatȱtheȱdistributionȱofȱtestȱscoresȱofȱgirlsȱwouldȱlookȱlikeȱifȱtheyȱhadȱtheȱsameȱ
Xsȱasȱboys.ȱToȱestimateȱthisȱcounterfactualȱdistributionȱaȱreweightingȱfactorȱ̚(X)ȱisȱ
usedȱ toȱ replaceȱ theȱ marginalȱ distributionȱ ofȱ Xȱ forȱ girlsȱ withȱ theȱ marginalȱ
distributionȱofȱXȱforȱboys.ȱȱ
ȱ Pr( | 1) Pr( 1 | ) / Pr( 1)( )   for K=b,g
Pr( | 0) Pr( 0 | ) / Pr( 0)
b b b
b b b
X K K X KX
X K K X K
   <      ȱ ( 5.12)ȱ
Theȱ reweightingȱ factorȱcouldȱbeȱestimatedȱbyȱaȱprobabilityȱmodelȱofȱbeingȱaȱboy.ȱ
Empiricalȱ applicationsȱ suggestȱ estimatingȱ probitȱ orȱ logitȱmodels,ȱ thenȱ usingȱ theȱ
estimatedȱ probabilitiesȱ ofȱ beingȱ aȱ boyȱ toȱ computeȱ aȱ reweightedȱ valueȱ forȱ eachȱ
observationȱ ofȱ girlsȱ group.ȱ Inȱ MENAȱ genderȱ decomposition,ȱ theȱ counterfactualȱ
distributionȱ ofȱ achievementsȱ ofȱ girlsȱ isȱ constructedȱ byȱ reweightingȱ theȱ
characteristicsȱofȱgirlsȱsoȱ thatȱ theyȱ lookȱ likeȱ thoseȱofȱboys,ȱholdingȱ theȱconditionalȱ
distributionȱ ofȱ girlsȱ fixed.ȱWhenȱ theȱ boysȱ groupȱ isȱ usedȱ asȱ referenceȱ theȱ aboveȱ
specificationȱ isȱreversed.ȱThisȱ isȱappliedȱ inȱourȱanalysisȱ toȱcheckȱ thatȱtheȱchoiceȱofȱ
referenceȱgroupȱdoesȱnotȱhaveȱaȱmajorȱeffectȱonȱtheȱdecompositionȱresults.ȱForȱtheȱ
reweightingȱfactorȱtoȱbeȱrepresentativeȱtheȱreweightedȱsampleȱshouldȱbeȱtestedȱforȱ
equalityȱwithȱtheȱreweightingȱgroupȱandȱifȱfoundȱtoȱbeȱunequal,ȱinteractionsȱshouldȱ
beȱincluded.ȱ
Theȱ characteristicsȱ effectȱ andȱ theȱ coefficientsȱ effectȱ forȱ reweightedȱdecompositionȱ
couldȱbeȱ formallyȱusedȱ toȱ checkȱ theȱ specificationȱerrorȱandȱ theȱ reweightingȱ errorȱ
whenȱ comparedȱ toȱ theȱestimatesȱ fromȱOBȱdecompositionȱwithoutȱ reweighting.ȱ Inȱ
practice,ȱaȱthirdȱsampleȱofȱgirlsȱwithȱboysȱweightsȱisȱconstructedȱtoȱrunȱtwoȱOaxacaȱ
decompositionsȱ fromȱ whichȱ weȱ extractȱ theȱ pureȱ characteristicsȱ andȱ coefficientȱ
effects.ȱ ȱTheȱ firstȱ isȱwithȱboysȱ sampleȱandȱ theȱ reweightedȱ sampleȱ toȱgetȱ theȱpureȱ
educationalȱ responseȱ effect.ȱ Theȱ secondȱ isȱwithȱ girlsȱ sampleȱ andȱ theȱ reweightedȱ
sampleȱtoȱgetȱtheȱpureȱcompositionȱeffect.ȱTheȱcharacteristicsȱeffectȱisȱdividedȱintoȱaȱ
pureȱ effectȱ andȱ aȱ specificationȱ errorȱ component “ qX , eǻ .ȱ Similarly,ȱ theȱ coefficientȱ
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effectȱisȱdividedȱintoȱpureȱeffectȱandȱreweightingȱerrorȱcomponentȱ whichȱgoesȱ
toȱzeroȱinȱlargeȱsamplesȱ(Fortinȱetȱal.ȱ2011).ȱȱȱTheȱcharacteristicsȱeffectȱisȱwrittenȱas:ȱ
“
,
q
R e'
ȱ " " " "01 0 01 0101 0 0 0( ) (
q q q
)qX X X X X
W qJ J J'     J ȱ ( 5.13)ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
" " "
01 0 010 01( ) (
q q
X X X 0 )
qJ J J    ȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ “ “, ,
q q
X p X e '  ' ȱ
Theȱreturnsȱeffectȱisȱȱ
ȱ " " " "1 01 1 011 01 01 01)
q
( ) (
q q qq
R X X X X
W J J J'     J ȱ ( 5.14)ȱ
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5.4 Empiricalȱresultsȱ
Decompositionȱresultsȱareȱsplitȱintoȱtwoȱmainȱspecificationsȱunderȱtheȱmean,ȱoneȱforȱ
theȱ twofoldȱ decompositionȱ andȱ theȱ otherȱ forȱ theȱ threefoldȱ decomposition,ȱ
consideringȱbothȱboysȱandȱgirlsȱasȱtheȱreferenceȱgroup.ȱTheȱquantileȱdecompositionȱ
resultsȱareȱunderȱtwoȱspecifications;ȱtheȱfirstȱusingȱtheȱrecenteredȱinfluenceȱfunctionȱ
andȱ theȱ secondȱ employingȱ aȱ hybridȱ ofȱ RIFȱ withȱ reweighting.ȱ Asȱ aȱ rangeȱ ofȱ
decompositionȱmethodsȱareȱappliedȱforȱeightȱcountries,ȱmanyȱtablesȱofȱeconometricȱ
resultsȱ areȱ generated.ȱAllȱ detailedȱ resultsȱ areȱ presentedȱ inȱAppendixȱ tablesȱ andȱ
summaryȱtablesȱ(forȱmeanȱdecomposition)ȱandȱpreferredȱorȱbaselineȱresultsȱ(forȱtheȱ
quantileȱdecomposition)ȱareȱincludedȱbelow.ȱȱ
Asȱ observedȱ already,ȱ theȱ eightȱ MENAȱ countriesȱ fallȱ intoȱ threeȱ groups:ȱ threeȱ
countriesȱwhereȱgirlsȱoutperformȱboysȱ (Egypt,ȱ Jordan,ȱSaudiȱArabia),ȱ threeȱwhereȱ
boysȱ outperformȱ girlsȱ (Algeria,ȱ Syria,ȱ andȱ Tunisia),ȱ andȱ twoȱwithȱ noȱ significantȱ
differenceȱ (Turkeyȱ andȱ Iran).ȱ Theȱ resultsȱ ofȱ similarȱ countriesȱ willȱ beȱ discussedȱ
togetherȱ andȱ comparedȱ toȱ theȱ otherȱ groups.ȱ Turkeyȱ isȱ takenȱ asȱ theȱ benchmarkȱ
countryȱ asȱ thereȱ isȱ noȱ differenceȱ inȱ achievementsȱ ofȱ boysȱ andȱ girlsȱ andȱ theȱ
distributionȱofȱgenderȱdifferencesȱisȱveryȱflat.ȱȱ
ȱ
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5.4.1 Decompositionȱresultsȱofȱtheȱmeanȱgenderȱgapȱȱ
Twoȱdecompositionsȱofȱmeanȱmathsȱ scoreȱdifferencesȱbetweenȱboysȱandȱgirlsȱareȱ
undertaken,ȱwithȱbothȱboysȱandȱgirlsȱasȱ theȱ referenceȱgroup.ȱTheȱOaxacaȬBlinderȱ
twofoldȱ decompositionȱ distinguishesȱ theȱ characteristicsȱ (alsoȱ calledȱ explained,ȱ
endowmentȱ orȱ composition)ȱ effectȱ andȱ theȱ coefficientȱ (unexplained,ȱ returnsȱ orȱ
educationalȱ response)ȱeffect.ȱTheȱ threefoldȱdecompositionȱ includes,ȱ inȱadditionȱ toȱ
these,ȱtheȱ interactionȱeffect.ȱTheȱscoreȱgapȱ isȱdefinedȱasȱtheȱdifferenceȱbetweenȱtheȱ
predictedȱWLSȱscoreȱforȱtheȱboysȱandȱtheȱpredictedȱWLSȱscoreȱforȱgirls.ȱThereforeȱ
theȱgapȱisȱpositiveȱifȱtheȱboysȱperformȱbetterȱthanȱgirlsȱandȱnegativeȱifȱboysȱperformȱ
worse.ȱAppendixȱTableȱAȬ 5.2ȱ toȱTableȱAȬ 5.9ȱpresentȱallȱresults:ȱ theȱ leftȱpartȱofȱ theȱ
tablesȱ hasȱ theȱ twofoldȱ decompositionȱ andȱ theȱ rightȱ panelȱ hasȱ theȱ threefoldȱ
decomposition.ȱȱ
Tableȱ 5.2:ȱMathsȱtestȱscoresȱdecompositionȱbyȱgenderȱinȱMENAȱ
ȱ Algeriaȱ Syria Tunisia Turkey Iran Jordanȱ SaudiȱArabia Egypt
Boysȱ 389.4ȱ 403.8ȱ 431.3ȱ 431.6ȱ 400.2ȱ 417.1ȱ 318.5ȱ 384ȱ
ȱ (2.229)ȱ (5.061)ȱ (2.655)ȱ (4.995)ȱ (6.090)ȱ (5.626)ȱ (3.981)ȱ (4.587)ȱ
Girlsȱ 384.1ȱ 387.3ȱ 410.4ȱ 432.1ȱ 407.2ȱ 437.6ȱ 341.4ȱ 397.3ȱ
ȱ (2.422)ȱ (4.390)ȱ (2.769)ȱ (5.288)ȱ (5.295)ȱ (6.420)ȱ (3.614)ȱ (4.995)ȱ
Differenceȱȱ 5.302***ȱ 16.43***ȱ 20.98***ȱ Ȭ0.543ȱ Ȭ6.987ȱ Ȭ20.47**ȱ Ȭ22.83***ȱ Ȭ13.27**ȱ
ȱ (1.805)ȱ (5.653)ȱ (2.408)ȱ (3.888)ȱ (8.059)ȱ (8.832)ȱ (5.008)ȱ (6.445)ȱ
Characteristicsȱ Ȭ1.749***ȱ Ȭ1.760ȱ Ȭ1.789ȱ Ȭ8.694***ȱ Ȭ0.394ȱ 11.91ȱ 11.86ȱ Ȭ0.403ȱ
ȱ (0.577)ȱ (5.133)ȱ (1.286)ȱ (1.985)ȱ (41.53)ȱ (23.46)ȱ (14.36)ȱ (12.55)ȱ
Coefficientȱȱ 7.050***ȱ 18.19***ȱ 22.77***ȱ 8.151**ȱ Ȭ6.592ȱ Ȭ32.38ȱ Ȭ34.69**ȱ Ȭ12.87ȱ
ȱ (1.828)ȱ (6.226)ȱ (2.034)ȱ (3.638)ȱ (42.14)ȱ (23.79)ȱ (14.66)ȱ (14.49)ȱ
Note:ȱȱTheȱgapȱequalsȱboyȱminusȱgirlȱsoȱ(+)ȱfavoursȱboysȱandȱ(Ȭ)ȱfavoursȱgirls,ȱJackknifeȱStandardȱerrorsȱinȱ()ȱ&ȱ(***ȱ
p<0.01,ȱ**ȱp<0.05,ȱ*ȱp<0.1)ȱ
Tableȱ 5.3:ȱDetailedȱdecompositionȱresultsȱgroupedȱintoȱmainȱcategoriesȱ
ȱ Parentsȱȱ Homeȱ Schoolȱ ȱ Constantȱȱ
Algeriaȱȱ Char.ȱȱȱ Ȭ0.219ȱ (0.255)ȱ Ȭ1.316***ȱ (0.374)ȱ 0.555ȱ (0.400)ȱ ȱ ȱ
ȱ Coef.ȱ 0.264ȱ (3.319)ȱ Ȭ0.0470ȱ (4.796)ȱ Ȭ25.81*ȱ (15.47)ȱ 35.61*ȱ (18.87)ȱ
Syriaȱ Char.ȱȱȱ 0.471ȱ (0.562)ȱ Ȭ0.0156ȱ (1.076)ȱ 0.299ȱ (4.343)ȱ ȱ ȱ
ȱ Coef.ȱ 4.777ȱ (8.260)ȱ Ȭ4.717ȱ (10.83)ȱ Ȭ17.51ȱ (106.7)ȱ 35.84ȱ (112.4)ȱ
Tunisiaȱ Char.ȱȱȱ 0.454ȱ (0.313)ȱ Ȭ0.597ȱ (0.567)ȱ Ȭ0.746ȱ (0.572)ȱ ȱ ȱ
ȱ Coef.ȱ 2.591ȱ (6.506)ȱ Ȭ11.47*ȱ (6.446)ȱ Ȭ25.62ȱ (20.87)ȱ 59.14***ȱ (21.01)ȱ
Turkeyȱ Char.ȱȱȱ Ȭ1.269ȱ (0.787)ȱ Ȭ5.421***ȱ (1.046)ȱ Ȭ1.353ȱ (0.916)ȱ ȱ ȱ
ȱ Coef.ȱ Ȭ6.551ȱ (7.843)ȱ Ȭ17.48ȱ (16.07)ȱ Ȭ44.77ȱ (40.05)ȱ 79.55*ȱ (42.95)ȱ
Iranȱ Char.ȱȱȱ Ȭ0.613ȱ (0.872)ȱ Ȭ1.970ȱ (3.008)ȱ 6.216ȱ (38.99)ȱ ȱ ȱ
ȱ Coef.ȱ 0.409ȱ (5.127)ȱ 2.196ȱ (8.770)ȱ 74.82ȱ (57.77)ȱ Ȭ86.43ȱ (69.91)ȱ
Jordanȱ Char.ȱȱȱ Ȭ0.554ȱ (1.267)ȱ Ȭ3.535ȱ (2.181)ȱ 19.63ȱ (21.69)ȱ ȱ ȱ
ȱ Coef.ȱ 5.959ȱ (9.801)ȱ Ȭ6.969ȱ (17.71)ȱ 0.706ȱ (101.7)ȱ Ȭ29.90ȱ (118.2)ȱ
SaudiȱArabiaȱ Char.ȱȱȱ 0.0228ȱ (0.609)ȱ Ȭ10.46***ȱ (1.977)ȱ 19.80ȱ (14.28)ȱ ȱ ȱ
Coef.ȱ Ȭ10.02ȱ (6.302)ȱ 16.28ȱ (12.22)ȱ 45.79ȱ (33.33)ȱ Ȭ91.70**ȱ (39.74)ȱ
Egyptȱ Char.ȱȱȱ Ȭ0.781ȱ (0.780)ȱ 0.128ȱ (1.663)ȱ 5.898ȱ (23.70)ȱ ȱ ȱ
ȱ Coef.ȱ 2.688ȱ (7.253)ȱ 7.173ȱ (11.57)ȱ 59.20ȱ (219.1)ȱ Ȭ92.92ȱ (264.0)ȱ
Note:ȱ ȱ Theȱ gapȱ equalsȱ boyȱminusȱ girlȱ soȱ (+)ȱ favoursȱ boysȱ andȱ (Ȭ)ȱ favoursȱ girls,ȱ Jackknifeȱ Standardȱ errorsȱ inȱ
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parenthesesȱ(***ȱp<0.01,ȱ**ȱp<0.05,ȱ*ȱp<0.1)ȱ
Tableȱ 5.4:ȱSummaryȱofȱmeanȱtestȱscoresȱdecompositionȱresultsȱacrossȱMENAȱ
Classȱȱ
ofȱȱ
preferȱ
variablesȱ Algeriaȱ Syriaȱ Tunisiaȱ Turke
yȱ Iranȱ
Jorda
nȱ
Saudiȱ
Arabiaȱ Egyptȱ
Parent
sȱ
LowerȬsecȱEDCȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȬRȱ ȱȱ
UpperȬsecȱ ȱȱ ȱȱ ȱȱ ȬCȱ ȬCȱȱ ȬCȱBRȱ ȱȱ ȱȱ
PostȬsecȱnotȱUNIȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȬCȱBRȱ ȱȱ ȱȱ
Universityȱdegreeȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ +Cȱ ȱȱ ȱȱ
Nativeȱparentsȱ ȱNAȱ ȬCȱȱ
BRȱ
ȬCȱȱBRȱ ȬCȱ,+Rȱ +Rȱ ȬRȱ ȱȱ +Rȱ
Homeȱ
Oneȱbookcasesȱ ȬCȱ ȱȱ ȱȱ ȬCȱ ȱȱ ȬCȱBRȱ ȬCȱBRRȱ ȱȱ
Twoȱbookcasesȱ ȱȱ ȱȱ ȱȱ ȬC,ȱ +Rȱ
,ȬIȱ
ȱȱ ȱȱ ȱȱ ȱȱ
Homeȱ possessȱ
Highȱ
ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȬC,ȱ +R.ȱȱ
+Iȱ
ȱȱ
Homeȱ possessȱ
Mediumȱ
ȬCȱ ȱȱ ȬR,Ȭ
C,GRȱ
ȱȱ ȱȱ ȬCȱ ȱȱ ȱȱ
TLȱspokenȱALsȱ ȱȱ ȱȱ ȱȱ ȬC,ȬRȱ ȬCȱ ȱȱ ȱȱ +Rȱ
PCȱatȱH&SCLȱ ȱȱ ȱȱ ȬC,ȱGRȱ ȱȱ ȱȱ ȱȱ ȬC,ȱBRȱȱ ȬCȱ
PCȱatȱH/SCLȱ ȱȱ +Cȱ ȱȱ ȬC,ȱȱBRȱ ȱȱ ȱȱ +Cȱ +Cȱ
ȱ
Schoolȱ
(incl.ȱ
Location
)ȱ
T.ȱCertificateȱ ȬRȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ
Maleȱteacherȱ ȱȱ ȱȱ ȱȱ ȱȱ ȬCȱ +Rȱ +Rȱ ȱȱ
T.ȱExperienceȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ
MȱSCLȱRCSȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ +Rȱ ȬRȱ
LȱSCLȱRSCȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȬRȱ ȱȱ ȱȱ
T.ȱUNIȱDegreeȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ
COMMU.>50000ȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ
Disadv.ȱ ȱȱ ȬRȱ ȱȱ ȬCȱ ȱȱ ȱȱ ȱȱ ȱȱ
Classȱsizeȱ ȱȱ ȱȱ ȱ ȱȱ +Rȱ ȱȱ ȱȱ ȱȱ
Classȱsizeȱsquareȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ ȱȱ
Note:ȱ(+)ȱ indicatesȱproȱboyȱeffect,ȱ(Ȭ)ȱ indicatesȱproȱgirlȱeffect,ȱ(C)ȱ indicatesȱcharacteristicsȱeffectȱandȱ(R)ȱ indicatesȱ
Returnsȱeffect.ȱGR:ȱgirlsȱasȱreferenceȱandȱBRȱboysȱasȱreference.ȱBRRȱboysȱasȱreferenceȱreweighted.ȱ
ȱ
ȱ
Theȱperformanceȱgapȱ isȱaffectedȱbyȱcoefficientȱandȱcharacteristicsȱeffects,ȱTableȱ  5.2ȱ
toȱ 4.4ȱ summariseȱ theȱ significantȱ resultsȱ ofȱ theseȱ effects.ȱ Countriesȱ presentedȱ byȱ
favouringȱorderȱ startingȱ fromȱ leftȱbyȱ countriesȱ favouringȱboys,ȱnoȱ favouring,ȱandȱ
favouringȱgirls.ȱTheȱtotalȱgapȱ(Tableȱ  5.2)ȱindicatesȱsignificantȱdifferentialsȱofȱmathsȱ
performanceȱbetweenȱboysȱandȱgirlsȱinȱsixȱcountries.ȱTurkeyȱandȱIranȱdoȱnotȱexhibitȱ
genderȱperformanceȱdifferencesȱonȱaverage.ȱTheȱ totalȱ characteristicsȱgapȱ showsȱaȱ
significantȱ effectȱ onlyȱ inȱ Algeriaȱ andȱ Turkey.ȱ Thatȱ isȱ ifȱ boysȱ hadȱ similarȱ
characteristicsȱ toȱgirlsȱ theyȱwouldȱachieveȱbetterȱ testȱscoresȱ inȱbothȱcountries.ȱTheȱ
characteristicsȱeffectȱisȱlargerȱinȱTurkeyȱcomparedȱtoȱAlgeria.ȱTheȱcoefficientȱeffect,ȱ
whichȱreflectsȱ theȱeducationalȱproductionȱprocessȱ (theȱ returnsȱ toȱvariablesȱ inȱ theȱ
TheȱUniversityȱofȱNottinghamȱȱ ȱ 152ȱ
Chapterȱ5.ȱGenderȱDifferentialsȱonȱMathsȱTestȱScoresȱinȱMENAȱ
EPF),ȱ generally,ȱ contributesȱ moreȱ towardȱ theȱ genderȱ performanceȱ gap.ȱ Theȱ
coefficientȱeffectȱadvantagesȱboysȱ inȱAlgeria,ȱSyria,ȱTunisiaȱandȱTurkey.ȱThatȱ is,ȱ ifȱ
girlsȱhadȱ theȱ sameȱproductionȱprocessȱ asȱ boysȱ theyȱwouldȱ achieveȱhigherȱmathsȱ
scoresȱbyȱtheȱamountȱofȱtheȱcoefficientȱgap.ȱHowever,ȱthisȱeffectȱadvantagesȱgirlsȱinȱ
SaudiȱArabia.ȱThatȱ is,ȱ ifȱ aȱ Saudiȱboyȱhadȱ theȱ sameȱ educationȱprocessȱ asȱgirlsȱ onȱ
averageȱheȱwouldȱimproveȱhisȱmathsȱscoreȱbyȱ35ȱpoints.ȱȱ
Disaggregatingȱ totalȱ gapsȱ byȱ typeȱ ofȱ variablesȱ explainȱ theȱ sourcesȱ ofȱ theȱ overallȱ
effects.ȱ ȱ Forȱ genderȱ neutralȱ countries,ȱ Turkeyȱ hasȱ aȱ relativelyȱ highȱ numberȱ ofȱ
significantȱvariablesȱ(AppendixȱTableȱAȬ 5.5).ȱAlthoughȱthereȱisȱnoȱmeanȱdifference,ȱ
homeȱandȱparentsȱcharacteristicsȱtendȱtoȱfavourȱgirlsȱ(indicatedȱasȱCȱinȱTableȱ  5.4;ȱ
Tableȱ  5.3ȱshowsȱthisȱisȱprimarilyȱdueȱtoȱtheȱeffectȱofȱhomeȱcharacteristics),ȱi.e.ȱgirlsȱ
tendȱ toȱbeȱ fromȱhouseholdsȱwithȱmoreȱ favourableȱ characteristics.ȱHowever,ȱboysȱ
withȱnativeȱparentsȱandȱ twoȱbookcasesȱatȱhomeȱ tendȱ toȱdoȱbetterȱ thanȱgirlsȱwithȱ
thoseȱcharacteristics,ȱ i.e.ȱ theȱcoefficientsȱ favourȱboysȱ (indicatedȱbyȱ+Rȱ inȱTableȱ  5.4,ȱ
althoughȱ Tableȱ  5.3ȱ showsȱ thatȱ homeȱ coefficientsȱ overallȱ areȱ insignificant);ȱ theȱ
exceptionȱ isȱ ifȱ theȱ testȱ languageȱ isȱalwaysȱspokenȱatȱhome,ȱ inȱwhichȱcaseȱgirlsȱdoȱ
betterȱ (ȬR).ȱOverallȱ thereȱ isȱ aȱ tradeȬoffȱ (Tableȱ  5.2):ȱ characteristicsȱ tendȱ toȱhaveȱ anȱ
effectȱthatȱfavoursȱgirlsȱbutȱcoefficientsȱ(returns)ȱtendȱtoȱfavourȱboys.ȱTheȱsignificantȱ
constantȱ (Tableȱ  5.3)ȱ indicatesȱ someȱ genericȱ effectȱ thatȱ favoursȱ boysȱ butȱ isȱ notȱ
capturedȱbyȱtheȱvariablesȱincluded.ȱ
Fewȱ variablesȱ areȱ significantȱ forȱ Iranȱ (Appendixȱ Tableȱ AȬ 5.6)ȱ andȱ neitherȱ
characteristicsȱ norȱ coefficientsȱ areȱ significantȱ overallȱ (Tableȱ  5.2ȱ andȱ 4.3).ȱ Someȱ
characteristicsȱ tendȱ toȱ favourȱ girlsȱ (parentalȱ education,ȱ testȱ languageȱ spokenȱ atȱ
homeȱ andȱhavingȱ aȱmaleȱ teacher)ȱwhereasȱ someȱ coefficientsȱ tendȱ toȱ favourȱ boysȱ
(theyȱdoȱbetterȱ ifȱ theyȱhaveȱnativeȱparentsȱorȱ inȱ largerȱclasses),ȱasȱshownȱ inȱTableȱ
 5.4.ȱAsȱthereȱisȱnoȱmeanȱdifferenceȱinȱtheseȱtwoȱcountriesȱtheȱimplicationȱisȱthatȱtheȱ
differentialȱeffectsȱofȱsomeȱcharacteristicsȱ(eitherȱvaluesȱorȱcoefficients)ȱcancelȱoutȱonȱ
average.ȱIfȱtheȱcharacteristicsȱareȱdistributedȱdifferentlyȱforȱboysȱandȱgirlsȱweȱmayȱ
observeȱ scoreȱgapsȱ atȱpartsȱ ofȱ theȱdistribution.ȱForȱ example,ȱ ifȱ studentsȱwithȱ theȱ
lowestȱscoresȱareȱmoreȱlikelyȱtoȱbeȱinȱdisadvantagedȱareasȱweȱwouldȱexpectȱgirlsȱtoȱ
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doȱbetterȱatȱ theȱ lowerȱendȱofȱ theȱdistributionȱ inȱTurkeyȱ (ȬCȱonȱ Disadvȱ ).ȱThisȱ isȱ
exploredȱbelow.ȱ
Thereȱ areȱ fewȱ significantȱ variablesȱ forȱ countriesȱ whereȱ boysȱ outperformȱ girls,ȱ
perhapsȱ becauseȱ theȱ totalȱ meanȱ gapȱ betweenȱ boysȱ andȱ girlsȱ isȱ quiteȱ smallȱ forȱ
Algeria,ȱSyriaȱandȱTunisia,ȱatȱ5,ȱ16,ȱandȱ21ȱpointsȱrespectivelyȱ(Tableȱ  5.2).ȱTheȱtotalȱ
gapȱ isȱmostlyȱ dueȱ toȱ theȱ differencesȱ inȱ returnsȱ asȱ theȱ gapȱ dueȱ toȱ coefficientsȱ isȱ
significantlyȱpositiveȱforȱAlgeriaȱ(7ȱpoints),ȱSyriaȱ(18)ȱandȱTunisiaȱ(23),ȱwhereasȱtheȱ
totalȱnegativeȱcharacteristicsȱeffectȱ isȱ smallȱandȱonlyȱ significantȱ forȱAlgeriaȱ (Tableȱ
4.3).ȱHowever,ȱ theȱonlyȱsignificantȱ individualȱcoefficientȱeffectsȱ favourȱgirlsȱ (ȬRȱ inȱ
Tableȱ  5.4),ȱ itȱ isȱoverallȱ coefficientȱeffectsȱ forȱ schoolsȱ (Algeria)ȱandȱhomeȱ (Tunisia)ȱ
thatȱaccountȱ forȱ theȱbiasȱ inȱ favourȱofȱboysȱ (Tableȱ  5.3).ȱItȱ isȱnotȱpossibleȱ toȱ identifyȱ
anyȱspecificȱ factorsȱexplainingȱwhyȱboysȱdoȱbetterȱ inȱ theseȱcountries;ȱ indeedȱgirlsȱ
tendȱtoȱhaveȱsomeȱmoreȱfavourableȱhomeȱcharacteristicsȱthanȱboysȱ(Tableȱ  5.4).ȱWeȱ
considerȱbelowȱifȱthisȱmayȱbeȱbecauseȱofȱdifferentialȱeffectsȱacrossȱtheȱdistribution.ȱ
Aȱnumberȱofȱvariablesȱareȱsignificantȱ forȱcountriesȱwhereȱgirlsȱdoȱbetterȱ (theȱ finalȱ
threeȱcountriesȱinȱtheȱtables,ȱseeȱAppendixȱTableȱAȬ 5.7,ȱTableȱAȬ 5.8ȱandȱTableȱAȬ 5.9ȱ
forȱdetails).ȱTheȱoverallȱeffectȱdueȱtoȱcoefficientsȱisȱnegativeȱandȱgreaterȱinȱabsoluteȱ
valueȱ thanȱ thatȱdueȱ toȱ characteristics,ȱ althoughȱ onlyȱ significantȱ forȱ SaudiȱArabiaȱ
(Tableȱ  5.2;ȱTableȱ  5.3ȱshowsȱ thisȱ isȱdueȱ toȱhomeȱ factors),ȱsuggestingȱ thatȱ insofarȱasȱ
thereȱ areȱ significantȱ indicatorsȱ girlsȱ tendȱ toȱ doȱ betterȱ becauseȱ theyȱ tendȱ toȱ haveȱ
betterȱ returns.ȱ However,ȱ individualȱ significantȱ characteristicsȱ (mostlyȱ relatedȱ toȱ
homeȱorȱparents)ȱfavourȱgirls,ȱalthoughȱcoefficientsȱtendȱtoȱfavourȱboysȱ(Tableȱ 5.4).ȱ
Thereȱ isȱaȱ suggestionȱ forȱSaudiȱArabia,ȱandȱ toȱaȱ lesserȱextentȱ Jordan,ȱ thatȱ certainȱ
schoolȱfactorsȱcanȱoffsetȱthisȱtoȱsomeȱextentȱ(asȱcoefficientsȱfavourȱboys).ȱȱAsȱforȱtheȱ
otherȱcountries,ȱ theȱnextȱ subȬsectionȱexploresȱ ifȱdifferencesȱacrossȱ theȱdistributionȱ
helpȱidentifyȱanyȱcoreȱfactorsȱexplainingȱgenderȱdifferences.ȱ
5.4.2 Decompositionȱresultsȱalongȱtheȱeducationalȱachievementȱdistributionȱ
Quantileȱ decompositionȱ prevailsȱ toȱ meanȱ decompositionȱ asȱ itȱ capturesȱ theȱ gapȱ
alongȱ theȱ distributionȱ ratherȱ thanȱ onlyȱ atȱ theȱmean.ȱ Theȱ kernelȱ densityȱ functionȱ
distributionȱgraphsȱ inȱFigureȱ  5Ȭ2,ȱasȱwellȱasȱ theȱquantileȱdifferentialsȱ fromȱFiguresȱ
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4.2ȱ andȱ 4.3,ȱ showȱ differentȱ overlapsȱ betweenȱ boysȱ andȱ girlsȱ mathsȱ scoresȱ
distributionsȱatȱdifferentȱpoints.ȱThisȱmightȱreflectȱdifferencesȱacrossȱtheȱupperȱandȱ
bottomȱ tailsȱofȱ theȱscoresȱdistributions.ȱTheȱdecompositionȱofȱmathsȱachievementsȱ
alongȱ 10th,ȱ 50th,ȱ andȱ 90thȱ quantilesȱ revealsȱ theseȱ expectedȱ genderȱ differentialsȱ inȱ
MENA.ȱTheȱdiscussionȱofȱquantileȱresultsȱwillȱfollowȱtheȱsameȱcountryȱsequenceȱofȱ
presentationȱasȱforȱtheȱmean.ȱȱ
Quantileȱdecompositionsȱunderȱ twoȱ specificationsȱ areȱ employedȱ forȱmathsȱ scoresȱ
gapȱ betweenȱ boysȱ andȱ girls,ȱ withȱ bothȱ boysȱ andȱ girlsȱ asȱ referenceȱ group.ȱ Asȱ
discussedȱ inȱ theȱmethodsȱsection,ȱ theȱ firstȱspecificationȱusesȱRIFȱandȱemploysȱ theȱ
decompositionȱ techniqueȱ suggestedȱ byȱ FFLȱ (2010).ȱ ȱ Theȱ modifiedȱ hybridȱ
decompositionȱunderȱ theȱsecondȱspecificationȱusesȱaȱcombinationȱofȱbothȱ theȱFFLȱ
decompositionȱ basedȱ onȱ RIFȱ andȱ theȱ reweightingȱ techniqueȱ proposedȱ byȱ DFLȱ
(DiNardoȱ etȱ al.ȱ 1996)ȱ toȱ handleȱ theȱ possibleȱ nonlinearityȱ relationȱ betweenȱ theȱ
dependentȱvariableȱwithȱtheȱexplanatoryȱvariables.ȱȱ
Theȱ resultsȱofȱoverallȱmathȱgapȱdecompositionsȱ acrossȱquantilesȱ areȱpresentedȱ inȱ
tablesȱ4.5ȱ toȱ4.7ȱusingȱ theȱRIFȬreweightingȱ techniqueȱ (FFL&DFL)ȱandȱboysȱasȱ theȱ
referenceȱ group.ȱ Underȱ thisȱ specification,ȱ theȱ characteristicsȱ effectȱ showsȱ theȱ
differentialsȱusingȱcovariatesȱgroupsȱ(parents,ȱhomeȱandȱschool)ȱbetweenȱboysȱandȱ
girlsȱ(boysȱdistributionȱreweightedȱtoȱ lookȱ likeȱgirls)ȱunderȱtheȱproductionȱprocessȱ
ofȱboysȱ(boysȱcoefficientsȱestimates).ȱThatȱ is,ȱ ifȱgirlsȱhaveȱsimilarȱcharacteristicsȱtoȱ
boysȱhowȱwouldȱ theyȱperformȱ (betterȱorȱworse)?ȱTheȱcoefficientsȱeffectȱrepresentsȱ
theȱ differencesȱ betweenȱ theȱ coefficientsȱ ofȱ boysȱ andȱ girlsȱ (boysȱ distributionȱ
reweightedȱtoȱlookȱlikeȱgirls)ȱevaluatedȱatȱtheȱgirlsȱcharacteristics.ȱThatȱisȱtoȱsayȱifȱ
girlsȱhadȱtheȱsameȱeducationȱproductionȱprocessȱasȱboys,ȱwhatȱtheyȱwouldȱachieveȱ
inȱmaths?ȱ ȱAppendixȱBȱTablesȱB4.1ȱ toȱB4.18ȱpresentsȱallȱ theȱdetailedȱresultsȱusingȱ
boysȱasȱ theȱreferenceȱgroupȱ inȱTablesȱB4.1ȱ toȱB4.8ȱandȱgirlsȱasȱ theȱreferenceȱ inȱ theȱ
remainingȱ tables.ȱ Eachȱ tableȱ reportsȱ 10th,ȱ 50thȱ andȱ 90thȱ quantilesȱ underȱ theȱ twoȱ
specifications.ȱȱ
TheȱreweightedȱregressionȱdecompositionȱdiffersȱfromȱtheȱstandardȱOaxacaȬBlinderȱ
decompositionȱinȱtwoȱways.ȱFirst,ȱtheȱspecificationȱerrorȱ(equalȱtoȱzeroȱifȱtheȱmodelȱ
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isȱ linear)ȱ adjustsȱ theȱ characteristicsȱ effectȱ ifȱ theȱmodelȱ specificationȱ isȱ notȱ linear.ȱ
Second,ȱ theȱ returnsȱeffectȱ isȱbasedȱonȱ comparingȱ coefficientȱestimatesȱofȱ theȱboysȱ
andȱtheȱweightedȱestimateȱofȱboysȱsampleȱtoȱlookȱlikeȱgirlsȱasȱshownȱinȱtheȱmethodsȱ
section.ȱ Theȱ reweightingȱ errorȱ isȱ theȱ complementȱ toȱ theȱ pureȱ returnsȱ effectȱ andȱ
shouldȱgoȱtoȱzeroȱwhenȱtheȱreweightingȱfactorȱisȱconsistent.ȱȱȱ
a) CountriesȱwithȱProȬBoysȱGapȱ
Thereȱareȱpersistentȱandȱmostlyȱ significantȱgapsȱ inȱmathsȱperformanceȱacrossȱ theȱ
distributionȱforȱcountriesȱwhereȱboysȱoutperformȱgirls;ȱtheseȱtendȱtoȱdecreaseȱasȱoneȱ
movesȱ upȱ quantiles.ȱ Theȱ significantȱ characteristicsȱ effectȱ (attributableȱ toȱ home)ȱ
tendsȱ toȱ favourȱ girlsȱ inȱAlgeriaȱ andȱTunisiaȱ butȱ notȱ inȱ Syriaȱ (Tableȱ  5.5),ȱ butȱ theȱ
coefficientsȱeffectȱfavoursȱboysȱoverallȱ inȱtheȱthreeȱcountriesȱ(significantȱexceptȱforȱ
theȱbottomȱquantileȱ inȱSyria).ȱThatȱ is,ȱ ifȱboysȱhaveȱ similarȱhomeȱcharacteristicsȱ toȱ
girlsȱ theyȱ wouldȱ doȱ betterȱ inȱ mathsȱ scores,ȱ whereas,ȱ ifȱ girlsȱ hadȱ theȱ sameȱ
coefficientsȱasȱboysȱ theyȱwouldȱattainȱbetterȱmathsȱscores.ȱOverall,ȱ theȱcoefficientsȱ
effectȱdominatesȱtheȱcharacteristicsȱeffectȱinȱAlgeria,ȱTunisia,ȱandȱSyria.ȱȱ
TheȱsignificantȱcharacteristicsȱeffectsȱfavouringȱgirlsȱinȱAlgeriaȱareȱconcentratedȱonȱ
theȱhomeȱbackground,ȱwhereȱtheȱnumbersȱofȱbooksȱasȱanȱindicatorȱofȱSESȱandȱhomeȱ
possessionsȱasȱaȱproxyȱ forȱ familiesȱwealthȱareȱ theȱmainȱdrivingȱ forcesȱ (Appendixȱ
TableȱBȬ 5.1).ȱTheseȱdifferentialsȱimplyȱthatȱrelativeȱtoȱboysȱmoreȱgirlsȱareȱfromȱbetterȱ
SESȱandȱwealthyȱfamilies.ȱȱȱ
Forȱ Syria,ȱ overallȱ characteristicsȱ andȱ subȬgroupsȱ (parents,ȱ homeȱ andȱ school)ȱ areȱ
insignificant.ȱNonetheless,ȱsomeȱsignificantȱbackgroundȱvariablesȱfavourȱgirls:ȱmoreȱ
girlsȱwithȱhighȱhomeȱpossessions;ȱmoreȱgoingȱȱtoȱschoolȱinȱdisadvantagedȱareasȱandȱ
boysȱatȱbottomȱandȱmedianȱhaveȱmoreȱaccessȱ toȱ computersȱ eitherȱatȱ schoolȱorȱatȱ
home.ȱTotalȱcoefficientȱeffectȱshowsȱsignificantȱdifferencesȱbetweenȱboysȱandȱgirlsȱinȱ
medianȱ andȱ topȱ quantile.ȱAtȱ theȱmedian,ȱ boysȱwithȱ nativeȱ parentsȱ haveȱ higherȱ
returnsȱ(AppendixȱTableȱBȬ 5.2),ȱsoȱperhapsȱparentsȱfavourȱboys.ȱ
ȱ
ȱ
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Tableȱ 5.5ȱ:ȱQuantileȱDecompositionȱbyȱMainȱCategories:ȱcountriesȱwhereȱboysȱdoȱbetterȱ
ȱ Algeria Syria Tunisiaȱ
ȱ 10thȱQȱ 50thȱQȱ 90thȱQȱ 10thȱQȱ 50thȱQȱ 90thȱQȱ 10thȱQȱ 50thȱQȱ 90thȱQȱ
Boysȱ 314.0ȱ 389.6ȱ 466.7ȱ 296.6ȱ 405.7ȱ 510.8ȱ 349.5ȱ 429.7ȱ 515.3ȱ
ȱ (3.323)ȱ (2.628)ȱ (2.454)ȱ (6.700)ȱ (5.767)ȱ (5.520)ȱ (4.498)ȱ (3.169)ȱ (4.277)ȱ
Girlsȱ 307.5ȱ 382.9ȱ 461.9ȱ 285.9ȱ 385.0ȱ 492.6ȱ 326.1ȱ 407.1ȱ 499.9ȱ
ȱ (3.221)ȱ (2.819)ȱ (2.582)ȱ (6.494)ȱ (4.977)ȱ (5.169)ȱ (3.338)ȱ (3.189)ȱ (3.814)ȱ
Differenceȱ 6.537ȱ 6.653 4.812ȱ 10.67ȱ 20.73 18.22 23.46ȱ 22.52ȱ 15.38
ȱ (3.156)ȱ (2.396)ȱ (2.849)ȱ (7.993)ȱ (6.812)ȱ (5.975)ȱ (4.150)ȱ (3.833)ȱ (4.808)ȱ
Char.ȱ Totalȱ Ȭ1.325ȱ Ȭ1.395 Ȭ2.156 Ȭ2.894ȱ Ȭ0.00472ȱ Ȭ0.800ȱ Ȭ2.150ȱ Ȭ1.820ȱ Ȭ0.387ȱ
ȱ (0.597)ȱ (0.503)ȱ (0.997)ȱ (3.391)ȱ (3.261)ȱ (3.262)ȱ (0.634)ȱ (0.657)ȱ (0.790)ȱ
Parentsȱ Ȭ0.365ȱ Ȭ0.110ȱ Ȭ0.299ȱ Ȭ1.327ȱ Ȭ0.385ȱ 0.405ȱ Ȭ0.683ȱ Ȭ0.566ȱ 0.443ȱ
ȱ (0.325)ȱ (0.279)ȱ (0.444)ȱ (0.713)ȱ (0.628)ȱ (0.739)ȱ (0.482)ȱ (0.380)ȱ (0.345)ȱ
Homeȱ Ȭ1.012ȱ Ȭ1.233 Ȭ1.915 0.692ȱ 0.372ȱ Ȭ0.574ȱ Ȭ0.720ȱ Ȭ0.672ȱ Ȭ0.394ȱ
ȱ (0.422)ȱ (0.364)ȱ (0.705)ȱ (1.038)ȱ (0.881)ȱ (0.952)ȱ (0.345)ȱ (0.260)ȱ (0.384)ȱ
Schoolȱ 0.622ȱ 0.481ȱ 0.528ȱ Ȭ0.989ȱ 1.335ȱ 0.886ȱ Ȭ0.555ȱ Ȭ0.702ȱ Ȭ0.703ȱ
ȱ (0.552)ȱ (0.393)ȱ (0.447)ȱ (2.889)ȱ (3.344)ȱ (3.133)ȱ (0.371)ȱ (0.327)ȱ (0.462)ȱ
Specificationȱerror 0.0352ȱ 0.212ȱ 0.0276ȱ Ȭ1.239ȱ Ȭ0.285ȱ Ȭ0.407ȱ Ȭ0.415ȱ Ȭ0.0120ȱ Ȭ0.0567ȱ
ȱ (0.621)ȱ (0.518)ȱ (0.935)ȱ (1.843)ȱ (1.088)ȱ (1.578)ȱ (0.847)ȱ (0.340)ȱ (0.416)ȱ
Coeff.ȱ Totalȱ 8.087ȱ 8.178 7.033 13.58ȱ 22.48 15.39ȱ 26.31ȱ 25.02ȱ 15.90
ȱ (3.193)ȱ (2.278)ȱ (3.104)ȱ (9.484)ȱ (8.133)ȱ (9.324)ȱ (4.095)ȱ (3.399)ȱ (4.242)ȱ
Parentsȱ 3.391ȱ Ȭ1.919ȱ Ȭ0.402ȱ 20.98ȱ 21.47ȱ 6.023ȱ 21.05ȱ 19.94ȱ 0.313ȱ
ȱ (7.694)ȱ (4.907)ȱ (6.489)ȱ (22.41)ȱ (14.04)ȱ (19.57)ȱ (27.38)ȱ (14.94)ȱ (21.20)ȱ
Homeȱ 6.722ȱ Ȭ0.132ȱ 0.284ȱ Ȭ0.183ȱ Ȭ6.647ȱ Ȭ9.253ȱ Ȭ16.06ȱ Ȭ11.84ȱ Ȭ8.545ȱ
ȱ (9.665)ȱ (6.416)ȱ (8.062)ȱ (26.97)ȱ (15.59)ȱ (17.61)ȱ (15.31)ȱ (8.278)ȱ (8.011)ȱ
Schoolȱ Ȭ24.34ȱ Ȭ25.09ȱ Ȭ30.75ȱ Ȭ20.14ȱ Ȭ5.783ȱ Ȭ26.23ȱ Ȭ40.7ȱ Ȭ28.24ȱ 13.21ȱ
ȱ (44.96)ȱ (30.65)ȱ (23.53)ȱ (102.7)ȱ (120.3)ȱ (120.8)ȱ (34.80)ȱ (64.15)ȱ (75.08)ȱ
Reweightingȱerror Ȭ0.260ȱ Ȭ0.341ȱ Ȭ0.092ȱ 1.224ȱ Ȭ1.463ȱ 4.039ȱ Ȭ0.291ȱ Ȭ0.668ȱ Ȭ0.080ȱ
ȱ (0.602)ȱ (0.430)ȱ (0.601)ȱ (5.699)ȱ (5.718)ȱ (7.047)ȱ (0.909)ȱ (1.033)ȱ (1.506)ȱ
Constantȱ 24.48ȱ 39.05ȱ 42.16ȱ 13.5ȱ 14.11ȱ 51.77ȱ 70.97ȱ 45.97ȱ 8.491ȱ
(50.01)ȱ (37.34)ȱ (29.12)ȱ (105.3)ȱ (130.5)ȱ (130.1)ȱ (40.16)ȱ (62.47)ȱ (72.46)ȱ
Note:ȱ5%ȱorȱhigherȱsignificanceȱisȱbold,ȱ10%ȱisȱitalic.ȱJackknifeȱstandardȱerrorsȱinȱparenthesis.ȱ
Forȱ Tunisia,ȱ theȱ overallȱ coefficientsȱ effectȱwhichȱ advantagesȱ boysȱ dominatesȱ theȱ
characteristicsȱ effectȱ whichȱ advantagesȱ girlsȱ acrossȱ quantiles.ȱ Theȱ homeȱ
characteristicsȱeffectȱfavoursȱgirlsȱwithȱmostȱofȱtheȱsubgroupsȱofȱcharacteristicsȱareȱ
significantȱ (Appendixȱ Tableȱ BȬ 5.3).ȱ Theȱ coefficientȱ effectȱ variablesȱ showȱ onlyȱ
significantȱeffectsȱforȱclassȱsizeȱandȱitsȱsquareȱtermȱandȱtheȱeffectsȱcancelȱout.ȱȱ
b) Countriesȱwithȱnoȱgenderȱgapȱ
ForȱTurkeyȱ(Tableȱ 5.6),ȱthereȱisȱnoȱmeanȱorȱquantileȱgenderȱdifference.ȱNonetheless,ȱ
totalȱ characteristicsȱeffectȱadvantagesȱgirlsȱacrossȱquantiles.ȱDisaggregating,ȱhomeȱ
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andȱ parentsȱ characteristicsȱ benefitȱ girlsȱ alongȱ theȱ distributionȱ andȱ schoolȱ
characteristicsȱ favourȱgirlsȱatȱ theȱmedianȱandȱ topȱquantile.ȱOnȱ theȱotherȱhand,ȱ theȱ
coefficientsȱ effectȱ favoursȱ boysȱ atȱ theȱ medianȱ andȱ topȱ ofȱ distributionȱ (butȱ
insignificantȱforȱeachȱgroupȱofȱfactors).ȱIfȱgirlsȱhadȱtheȱsameȱcharacteristicsȱasȱboysȱ
theyȱwouldȱperformȱworse,ȱbutȱ ifȱ theyȱhadȱ similarȱeducationȱprocessȱ theyȱwouldȱ
performȱbetter.ȱȱ
Theȱoverallȱeffectȱ isȱ insignificantȱsinceȱtheȱcharacteristicsȱandȱtheȱcoefficientȱeffectsȱ
cancelȱout.ȱTheȱdetailedȱdecompositionȱ(AppendixȱTableȱBȬ 5.4)ȱimpliesȱnoȱpersistentȱ
patternȱofȱresultsȱacrossȱquantiles.ȱComparedȱtoȱboys,ȱgirlsȱatȱbottomȱquantilesȱareȱ
moreȱlikelyȱtoȱbeȱfromȱnativeȱfamiliesȱandȱalwaysȱspeakȱtheȱtestȱlanguageȱ(Turkish)ȱ
atȱhome.ȱAtȱ theȱmedian,ȱgirlsȱareȱmoreȱ likelyȱ toȱbeȱ fromȱmoreȱeducatedȱ families,ȱ
withȱmoreȱbooksȱatȱhome,ȱmoreȱwealthyȱfamilies,ȱandȱresidentsȱofȱpoorerȱareas.ȱAtȱ
theȱ topȱquantile,ȱ relativeȱ toȱboysȱ thereȱareȱmoreȱgirlsȱ fromȱwellȬeducatedȱ familiesȱ
withȱmoreȱbooksȱatȱhomeȱwhoȱgoȱtoȱschoolȱinȱpoorerȱareas.ȱ
ȱ
ForȱIran,ȱatȱtheȱbottomȱquantileȱtheȱtotalȱgapȱandȱcoefficientsȱeffectȱareȱsignificantȱ(atȱ
10%)ȱfavouringȱgirls.ȱDisaggregatingȱbyȱtheȱtypesȱofȱvariable,ȱonlyȱcommunityȱtypeȱ
coefficientȱ effectȱ isȱ significant,ȱ andȱ isȱ proȬgirlsȱ inȱ theȱ bottomȱ quantileȱ (Appendixȱ
Tableȱ BȬ 5.5).ȱAtȱ theȱmedianȱ theȱ significantȱ overallȱ coefficientsȱ effectȱ significantlyȱ
favoursȱ girls;ȱ however,ȱ theȱ significantȱ coefficientsȱ (Appendixȱ Tableȱ BȬ 5.5)ȱ favourȱ
boysȱ (whoȱ haveȱ booksȱ atȱ home).ȱ Theȱ constantȱ isȱ significantȱ atȱ theȱ medianȱ
suggestingȱsomeȱgenericȱeffectȱthatȱfavoursȱgirlsȱbutȱisȱnotȱcapturedȱbyȱtheȱvariablesȱ
included.ȱ Atȱ theȱ topȱ quantile,ȱ twoȱ specificȱ characteristicsȱ effectsȱ favourȱ boysȱ
(parentsȱwithȱuniversityȱdegreesȱandȱcomputerȱusageȱatȱhomeȱandȱschool);ȱthatȱisȱtoȱ
sayȱifȱaȱsimilarȱproportionȱofȱgirlsȱasȱboysȱcomeȱfromȱhighlyȱeducatedȱfamiliesȱandȱ
haveȱmoreȱcomputerȱusageȱatȱhomeȱandȱschool,ȱtheyȱwouldȱperformȱbetterȱinȱmathsȱ
byȱ8ȱandȱ4ȱ testȱ scoreȱpoints,ȱ respectively.ȱTheȱ specificationȱerrorȱandȱ reweightingȱ
errorȱ areȱ largeȱ inȱ absoluteȱ valuesȱ butȱ insignificant,ȱ (discussedȱ inȱ theȱ subsectionȱ
 5.4.3).ȱȱ
ȱ
ȱ
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Tableȱ 5.6:ȱQuantileȱDecompositionȱbyȱMainȱCategories:ȱCountriesȱwithȱnoȱGenderȱgapȱ
Turkeyȱ Iranȱ
VARIABLESȱ 10thȱQȱ 50thȱQȱ 90thȱQȱ 10thȱQȱ 50thȱQȱ 90thȱQȱ
Boysȱ 295.9ȱ 424.3ȱ 584.1ȱ 287.5ȱ 397.8ȱ 517.4ȱ
(4.821)ȱ (5.205)ȱ (8.536)ȱ (7.344)ȱ (6.456)ȱ (9.796)ȱ
Girlsȱ 298.1ȱ 424.3ȱ 577.7ȱ 303.7ȱ 404.5ȱ 514.9ȱ
(7.729)ȱ (6.057)ȱ (7.330)ȱ (5.504)ȱ (5.387)ȱ (10.17)ȱ
Differenceȱ Ȭ2.190ȱ Ȭ0.0535ȱ 6.344ȱ Ȭ16.24ȱ Ȭ6.689ȱ 2.475ȱ
(6.928)ȱ (4.704)ȱ (7.251)ȱ (9.314)ȱ (8.398)ȱ (14.02)ȱ
Char.ȱ
Totalȱ Ȭ5.654ȱ Ȭ10.08ȱ Ȭ10.32ȱ 66.30ȱ 60.13ȱ 60.14ȱ
ȱ (1.564)ȱ (1.231)ȱ (1.882)ȱ (75.28)ȱ (85.85)ȱ (69.05)ȱ
Parentsȱ Ȭ1.300ȱ Ȭ2.003ȱ Ȭ1.947ȱ 0.742ȱ 3.950ȱ 14.20ȱ
ȱ (0.786)ȱ (0.591)ȱ (0.631)ȱ (3.540)ȱ (4.671)ȱ (16.60)ȱ
Homeȱ Ȭ3.069ȱ Ȭ6.105ȱ Ȭ5.985ȱ 12.53ȱ 20.16ȱ 21.61ȱ
ȱ (1.372)ȱ (1.019)ȱ (1.492)ȱ (20.35)ȱ (29.59)ȱ (23.26)ȱ
Schoolȱ Ȭ0.692ȱ Ȭ1.652ȱ Ȭ2.044ȱ 58.97ȱ 39.48ȱ 24.61ȱ
ȱ (0.526)ȱ (0.638)ȱ (1.087)ȱ (65.40)ȱ (60.48)ȱ (43.62)ȱ
Specificationȱerrorȱ Ȭ0.0758ȱ Ȭ0.245ȱ 0.744ȱ Ȭ12.74ȱ 38.92ȱ 69.76ȱ
(1.736)ȱ (1.480)ȱ (2.365)ȱ (63.72)ȱ (52.29)ȱ (107.0)ȱ
Coeff.ȱ
Totalȱ 4.147ȱ 9.724ȱ 14.73ȱ Ȭ63.05ȱ Ȭ73.11ȱ Ȭ21.31ȱ
ȱ (7.007)ȱ (4.400)ȱ (7.627)ȱ (33.34)ȱ (33.48)ȱ (78.97)ȱ
Parentsȱ 63.17ȱ 33.59ȱ Ȭ0.641ȱ 11.04ȱ 23.44ȱ Ȭ68.43ȱ
ȱ (53.32)ȱ (29.15)ȱ (30.80)ȱ (39.06)ȱ (44.53)ȱ (206.1)ȱ
Homeȱ Ȭ58.48ȱ Ȭ5.044ȱ 4.201ȱ Ȭ27.84ȱ Ȭ23.56ȱ Ȭ1.405ȱ
ȱ (38.02)ȱ (19.23)ȱ (23.31)ȱ (31.63)ȱ (15.27)ȱ (53.93)ȱ
Schoolȱ Ȭ115.9ȱ Ȭ6.92ȱ Ȭ78.34ȱ Ȭ27.61ȱ 38.33ȱ 131.6ȱ
ȱ (124.0)ȱ (86.69)ȱ (84.80)ȱ (79.69)ȱ (62.72)ȱ (159.9)ȱ
Reweightingȱerrorȱ Ȭ0.607ȱ 0.550ȱ 1.194ȱ Ȭ6.753ȱ Ȭ32.630ȱ Ȭ106.100ȱ
ȱ (1.770)ȱ (1.953)ȱ (2.575)ȱ (20.12)ȱ (25.50)ȱ (117.1)ȱ
Constantȱ 117.4ȱ Ȭ10.85ȱ 96.29ȱ Ȭ25.09ȱ Ȭ112.3ȱ Ȭ69.71ȱ
(110.2)ȱ (97.19)ȱ (101.8)ȱ (72.93)ȱ (65.55)ȱ (328.2)ȱ
Note:ȱ5%ȱorȱhigherȱsignificanceȱisȱbold,ȱ10%ȱisȱitalic.ȱJackknifeȱstandardȱerrorsȱinȱparenthesis.ȱ
c) CountriesȱwithȱproȬgirlsȱgapȱ
Thereȱ areȱ someȱdifferencesȱ acrossȱ quantilesȱ forȱ countriesȱwhereȱ girlsȱ outperformȱ
boysȱ(Tableȱ 5.7).ȱTheȱoverallȱsignificantȱgenderȱgapȱinȱperformanceȱdecreasesȱacrossȱ
quantilesȱ inȱ theȱ threeȱ countriesȱ exceptȱ forȱ theȱ topȱ quantileȱ inȱ Jordanȱ andȱ Egypt.ȱȱ
Overallȱeffectsȱdueȱtoȱcharacteristicsȱandȱcoefficientȱareȱ insignificantȱexceptȱforȱtheȱ
medianȱcoefficientsȱeffectȱinȱSaudiȱArabia.ȱȱ
Forȱ Jordan,ȱ theȱquantilesȱdetailedȱdecompositionȱ(AppendixȱTableȱBȬ 5.6)ȱdoesȱnotȱ
identifyȱ anyȱ individualȱ characteristicȱ thatȱ favoursȱ girls.ȱ Onlyȱ oneȱ coefficientȱ
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significantlyȱfavoursȱgirlsȱ(beingȱresidentȱofȱaȱlargerȱcommunityȱcomparedȱtoȱsmallȱ
atȱtheȱmedian).ȱȱ
Tableȱ 5.7:ȱQuantileȱDecompositionȱbyȱMainȱCategories:ȱCountriesȱwithȱproȬgirlsȱgapȱ
Jordanȱ SaudiȱArabiaȱ Egyptȱ
VARIABLESȱ 10thȱQȱ 50thȱQȱ 90thȱQȱ 10thȱQȱ 50thȱQȱ 90thȱQȱ 10thȱQȱ 50thȱQȱ 90thȱQȱ
Boysȱ 274.0ȱ 422.9ȱ 551.7ȱ 216.9ȱ 317.7ȱ 423.5ȱ 248.7ȱ 384.8ȱ 517.0ȱ
(7.372)ȱ (6.733)ȱ (4.355)ȱ (5.569)ȱ (5.359)ȱ (4.361)ȱ (7.345)ȱ (5.288)ȱ (5.725)ȱ
Girlsȱ 311.9ȱ 441.2ȱ 559.9ȱ 250.8ȱ 342.0ȱ 434.1ȱ 266.1ȱ 399.2ȱ 524.1ȱ
(8.635)ȱ (7.779)ȱ (5.762)ȱ (5.555)ȱ (4.030)ȱ (3.902)ȱ (7.242)ȱ (6.077)ȱ (4.614)ȱ
Differenceȱ Ȭ37.86ȱ Ȭ18.38ȱ Ȭ8.183ȱ Ȭ33.88ȱ Ȭ24.27ȱ Ȭ10.55ȱ Ȭ17.38ȱ Ȭ14.37ȱ Ȭ7.164ȱ
(10.99)ȱ (10.53)ȱ (7.273)ȱ (7.671)ȱ (7.012)ȱ (5.760)ȱ (9.133)ȱ (7.599)ȱ (7.788)ȱ
Char.ȱ
Totalȱ 18.51ȱ Ȭ4.246ȱ Ȭ2.832ȱ Ȭ1.477ȱ 13.65ȱ Ȭ9.293ȱ Ȭ4.031ȱ Ȭ3.588ȱ 0.823ȱ
ȱ (25.79)ȱ (28.49)ȱ (18.06)ȱ (35.21)ȱ (15.43)ȱ (42.98)ȱ (4.400)ȱ (2.847)ȱ (2.527)ȱ
Parentsȱ Ȭ2.466ȱ Ȭ2.223ȱ Ȭ2.528ȱ 1.073ȱ 7.453ȱ 15.22ȱ Ȭ2.290ȱ Ȭ4.228ȱ Ȭ2.082ȱ
ȱ (2.148)ȱ (3.489)ȱ (2.957)ȱ (5.518)ȱ (5.588)ȱ (8.347)ȱ (0.831)ȱ (0.645)ȱ (0.666)ȱ
Homeȱ Ȭ6.177ȱ Ȭ8.957ȱ Ȭ3.673ȱ Ȭ4.638ȱ Ȭ0.581ȱ Ȭ1.444ȱ 0.378ȱ Ȭ0.871ȱ 0.164ȱ
ȱ (7.161)ȱ (10.38)ȱ (5.652)ȱ (5.385)ȱ (5.493)ȱ (7.476)ȱ (1.287)ȱ (0.989)ȱ (1.065)ȱ
Schoolȱ 14.34ȱ 3.741ȱ 7.610ȱ 19.40ȱ 24.68ȱ Ȭ9.691ȱ 8.848ȱ 11.08ȱ 0.525ȱ
ȱ (21.76)ȱ (24.68)ȱ (16.68)ȱ (38.42)ȱ (18.86)ȱ (38.27)ȱ (38.63)ȱ (37.25)ȱ (9.872)ȱ
Specificationȱerrrorȱ Ȭ3.584ȱ 3.663ȱ 5.902ȱ Ȭ48.68ȱ Ȭ114.1ȱ Ȭ18.70ȱ Ȭ0.689ȱ 0.642ȱ 0.0373ȱ
(9.892)ȱ (10.71)ȱ (8.817)ȱ (59.00)ȱ (24.91)ȱ (44.13)ȱ (1.342)ȱ (1.273)ȱ (1.217)ȱ
Coeff.ȱ
Totalȱ Ȭ15.00ȱ Ȭ22.95ȱ Ȭ28.07ȱ 48.44ȱ 115.1ȱ 114.1ȱ Ȭ15.16ȱ Ȭ13.82ȱ 7.243ȱ
ȱ (26.72)ȱ (48.78)ȱ (32.72)ȱ (195.2)ȱ (18.45)ȱ (83.30)ȱ (13.47)ȱ (23.31)ȱ (9.706)ȱ
Parentsȱ 110.6ȱ 57.15ȱ 0.604ȱ 12.74ȱ Ȭ8.199ȱ 25.88ȱ 9.373ȱ 33.71ȱ 21.35ȱ
ȱ (108.1)ȱ (66.52)ȱ (26.89)ȱ (180.2)ȱ (23.24)ȱ (32.42)ȱ (26.11)ȱ (14.89)ȱ (16.81)ȱ
Homeȱ 37.38ȱ Ȭ129.1ȱ 54.42ȱ 30.26ȱ 1.513ȱ 84.01ȱ Ȭ2.974ȱ 5.199ȱ 19.61ȱ
ȱ (138.9)ȱ (147.1)ȱ (64.61)ȱ (178.1)ȱ (22.04)ȱ (73.35)ȱ (23.75)ȱ (20.86)ȱ (19.26)ȱ
Schoolȱ 58.02ȱ Ȭ190.7ȱ 155.5ȱ 194.6ȱ 50.76ȱ 109.3ȱ 143.8ȱ 162.4ȱ Ȭ100.3ȱ
ȱ (184.1)ȱ (276.1)ȱ (417.6)ȱ (341.4)ȱ (52.80)ȱ (50.80)ȱ (190.7)ȱ (375.5)ȱ (98.59)ȱ
Reweightingȱerrorȱ Ȭ37.780ȱ 5.151ȱ 16.820ȱ Ȭ32.170ȱ Ȭ38.93ȱ Ȭ96.680ȱ 2.497ȱ 2.396ȱ Ȭ0.781ȱ
ȱ (34.74)ȱ (58.91)ȱ (32.07)ȱ (176.2)ȱ (13.84)ȱ (71.07)ȱ (11.81)ȱ (22.62)ȱ (6.461)ȱ
Constantȱ Ȭ246.6ȱ 254.3ȱ Ȭ249.2ȱ Ȭ233.2ȱ 70.66ȱ Ȭ117.1ȱ Ȭ181.5ȱ Ȭ235.0ȱ 62.06ȱ
(252.3)ȱ (317.1)ȱ (476.0)ȱ (686.5)ȱ (69.64)ȱ (73.63)ȱ (224.8)ȱ (447.9)ȱ (115.3)ȱ
Note:ȱ5%ȱorȱhigherȱsignificanceȱisȱbold,ȱ10%ȱisȱitalic.ȱJackknifeȱstandardȱerrorsȱinȱparenthesis.ȱ
ForȱSaudiȱArabia,ȱ theȱoverallȱeffectȱdueȱ toȱcoefficientsȱ isȱsignificantȱatȱ theȱmedianȱ
withȱ significantȱ specificationȱ andȱ reweightingȱ errorȱ indicatingȱproblemsȱwithȱ theȱ
weightingȱ factorȱ andȱ largeȱ reweightedȱ errorȱ differenceȱ indicatingȱ probabilityȱ ofȱ
nonlinearȱ relationshipȱ betweenȱmathsȱ scoresȱ andȱ theȱ covariates.ȱTheseȱ issuesȱ areȱ
addressedȱbelow.ȱAtȱtheȱtopȱquantile,ȱparentsȱcharacteristicsȱandȱreturnsȱtoȱschoolsȱ
characteristicsȱfavourȱboys.ȱȱȱ
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ForȱEgypt,ȱtheȱoverallȱeffectsȱdueȱtoȱcharacteristicsȱandȱcoefficientsȱareȱinsignificant;ȱ
someȱ individualȱ parentsȱ andȱ homeȱ characteristicsȱ areȱ significantȱ acrossȱ quantilesȱ
andȱfavourȱgirls.ȱTheȱcoefficientȱeffectsȱareȱmixed:ȱmediumȱschoolȱresourcesȱreturnsȱ
favourȱgirlsȱcomparedȱtoȱhighȱschoolȱresourcesȱatȱmedianȱandȱtopȱquantile;ȱreturnsȱ
toȱdisadvantagedȱpoorȱareaȱschoolsȱfavourȱboysȱatȱtopȱquantileȱandȱnativeȱparentsȱ
returnsȱatȱmedianȱadvantageȱboys.ȱȱȱȱ
5.4.3 Quantileȱdecompositionȱ resultsȱ forȱSaudiȱArabiaȱandȱ Iranȱ (withoutȱ teachersȱ
variables)ȱ
Theȱ estimatesȱ ofȱ theȱ uniformȱ quantileȱ decompositionsȱ acrossȱ MENAȱ countriesȱ
indicateȱsomeȱ largeȱspecificationȱerrorȱandȱreweightingȱerrorȱforȱSaudiȱArabiaȱandȱ
Iran.ȱTheȱmisspecificationȱofȱ theȱ reweightingȱ factorȱ impliesȱ reweightingȱerrorȱandȱ
theȱ specificationȱ errorȱ suggestsȱ aȱ nonlinearȱ relationship.ȱ Theȱ twoȱ countriesȱ haveȱ
singleȱ sexȱeducationȱ systemȱwhereȱboysȱandȱgirlsȱattendȱ separateȱ schools.ȱThisȱ isȱ
relatedȱ toȱ teachersȱ genderȱ asȱ theyȱ shouldȱ beȱ theȱ sameȱ asȱ studentsȱ gender.ȱ Theȱ
overlappingȱassumptionȱ requiredȱ forȱ theȱdecompositionȱ toȱbeȱconsistentȱmightȱbeȱ
violatedȱbyȱincludingȱteachersȱcovariatesȱinȱtheȱregressionsȱestimates,ȱsoȱestimatesȱ
withoutȱ teachersȱ covariatesȱ areȱ presentedȱ inȱ Tableȱ  5.8.ȱ Theȱ specificationȱ andȱ
reweightingȱ errorsȱ areȱ nowȱ insignificantȱ andȱ thisȱ supportsȱ theȱ argumentȱ ofȱ theȱ
genderȱseparationȱeffectȱrelatedȱtoȱteachersȱcovariates.ȱ
ThereȱareȱchangesȱinȱtheȱdetailedȱdecompositionȱresultsȱforȱSaudiȱArabiaȱandȱIran:ȱ
theȱ overallȱ effectȱ dueȱ toȱ characteristicsȱ isȱ significantȱ inȱ favourȱ ofȱ girlsȱ acrossȱ
quantilesȱinȱSaudiȱArabiaȱandȱatȱtheȱmedianȱforȱIran.ȱTheȱcoefficientȱeffectȱisȱlargerȱ
thanȱcharacteristicsȱeffectȱatȱbottomȱandȱmedianȱfavouringȱgirlsȱinȱSaudiȱArabia.ȱTheȱ
totalȱsignificantȱgapȱbetweenȱboysȱandȱgirlsȱatȱtheȱbottomȱquantileȱinȱIranȱisȱmostlyȱ
drivenȱbyȱtheȱcoefficientȱeffect.ȱAtȱtheȱmedianȱinȱIran,ȱhoweverȱtheȱtotalȱdifferentialsȱ
gapȱ isȱ insignificant,ȱ theȱ overallȱ effectȱ dueȱ toȱ characteristicsȱ isȱ significantȱ andȱ
favouringȱ girls.ȱTheȱ significantȱ effectsȱ ofȱ characteristicsȱ areȱmostlyȱdrivenȱ byȱ theȱ
homeȱcharacteristicsȱthatȱfavourȱgirlsȱinȱbothȱcountries.ȱTheȱonlyȱsignificantȱeffectȱofȱ
coefficientȱisȱforȱIranianȱparentsȱfavouringȱboys.ȱȱ
ȱ
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Tableȱ 5.8:ȱQuantileȱDecompositionȱbyȱMainȱCategories:ȱȱSaudiȱArabiaȱandȱIranȱ(withoutȱ
teachersȱvariables)ȱȱ
SaudiȱArabiaȱ Iranȱ
VARIABLESȱ 10thȱQȱ 50thȱQȱ 90thȱQȱ 10thȱQȱ 50thȱQȱ 90thȱQȱ
Boysȱ 216.9ȱ 317.7ȱ 423.5ȱ 287.5ȱ 397.8ȱ 517.4ȱ
(5.569)ȱ (5.359)ȱ (4.361)ȱ (7.344)ȱ (6.456)ȱ (9.796)ȱ
Girlsȱ 250.8ȱ 342.0ȱ 434.1ȱ 303.7ȱ 404.5ȱ 514.9ȱ
(5.555)ȱ (4.030)ȱ (3.902)ȱ (5.504)ȱ (5.387)ȱ (10.17)ȱ
Differenceȱ Ȭ33.88ȱ Ȭ24.27ȱ Ȭ10.55ȱ Ȭ16.24ȱȱ Ȭ6.689ȱ 2.475ȱ
(7.671)ȱ (7.012)ȱ (5.760)ȱ (9.314)ȱ (8.398)ȱ (14.02)ȱ
Char.ȱ
Totalȱ Ȭ8.711ȱȱ Ȭ7.853ȱȱ Ȭ7.890ȱȱ Ȭ2.966ȱ Ȭ4.477ȱȱ Ȭ4.741ȱ
ȱ (4.187)ȱ (2.676)ȱ (3.023)ȱ (2.661)ȱ (2.049)ȱ (3.156)ȱ
Parentsȱ 0.327ȱ 0.369ȱ 1.325ȱ Ȭ0.454ȱ Ȭ0.954ȱȱ Ȭ0.739ȱ
ȱ (0.808)ȱ (0.756)ȱ (0.960)ȱ (0.548)ȱ (0.457)ȱ (0.770)ȱ
Homeȱ Ȭ10.10ȱȱ Ȭ9.769ȱȱ Ȭ10.77ȱȱ Ȭ2.407ȱȱ Ȭ2.412ȱȱ Ȭ2.144ȱ
ȱ (2.719)ȱ (1.592)ȱ (2.854)ȱ (1.041)ȱ (1.228)ȱ (1.601)ȱ
Schoolȱ 0.0677ȱ 0.851ȱ 0.676ȱ 0.836ȱ Ȭ0.768ȱ Ȭ1.820ȱ
ȱ (2.476)ȱ (1.952)ȱ (1.944)ȱ (1.970)ȱ (1.614)ȱ (2.003)ȱ
Specificationȱerrorȱ 2.363ȱ 1.332ȱ 1.839ȱ Ȭ0.0782ȱ Ȭ0.0772ȱ 0.614ȱ
(2.323)ȱ (2.309)ȱ (2.183)ȱ (1.465)ȱ (1.367)ȱ (2.705)ȱ
Coeff.ȱ
Totalȱ Ȭ33.70ȱȱ Ȭ22.78ȱ Ȭ7.794ȱ Ȭ15.33ȱȱ 1.336ȱ 11.92ȱ
ȱ (11.25)ȱ (7.109)ȱ (8.031)ȱ (7.668)ȱ (6.818)ȱ (9.614)ȱ
Parentsȱ Ȭ0.676ȱ Ȭ8.123ȱ Ȭ27.59ȱ 31.66ȱ 41.11ȱȱ 12.00ȱ
ȱ (22.88)ȱ (13.27)ȱ (17.45)ȱ (35.15)ȱ (23.51)ȱ (21.31)ȱ
Homeȱ 22.56ȱ 8.300ȱ 22.64ȱ 8.527ȱ 10.03ȱ Ȭ5.624ȱ
ȱ (28.04)ȱ (20.51)ȱ (14.23)ȱ (13.47)ȱ (10.72)ȱ (14.70)ȱ
Schoolȱ 37.03ȱ 46.96ȱ 29.96ȱ 63.35ȱ 15.18ȱ 76.60ȱ
ȱ (46.16)ȱ (31.83)ȱ (48.47)ȱ (83.85)ȱ (64.49)ȱ (71.36)ȱ
Reweightingȱerrorȱ 6.165ȱ 5.027ȱ 3.290ȱ 2.130ȱ Ȭ3.470ȱ Ȭ5.320ȱ
ȱ (8.513)ȱ (5.669)ȱ (7.066)ȱ (5.503)ȱ (6.714)ȱ (9.232)ȱ
Constantȱ Ȭ99.63ȱȱ Ȭ74.18ȱȱ Ȭ35.42ȱ Ȭ118.9ȱ Ȭ68.87ȱ Ȭ75.88ȱ
(53.75)ȱ (40.10)ȱ (59.43)ȱ (84.82)ȱ (70.55)ȱ (79.53)ȱ
Note:ȱ5%ȱorȱhigherȱsignificanceȱisȱbold,ȱ10%ȱisȱitalic.ȱJackknifeȱstandardȱerrorsȱinȱparenthesis.ȱ
5.5 Conclusionȱȱ
Thisȱchapterȱanalysesȱtheȱdifferencesȱbetweenȱmathsȱtestȱscoresȱofȱboysȱandȱgirlsȱforȱ
Algeria,ȱEgypt,ȱ Jordan,ȱ Iran,ȱ SaudiȱArabia,ȱ Syria,ȱTunisiaȱ andȱTurkeyȱwithȱmeanȱ
andȱ quantileȱ genderȱ gapȱdecompositions.ȱTheȱdecompositionȱ estimatesȱ presentȱ aȱ
mixedȱ pictureȱwithinȱ andȱ acrossȱ countriesȱ soȱ itȱ isȱ difficultȱ toȱ identifyȱ aȱ generalȱ
patternȱofȱtheȱdeterminantsȱofȱgenderȱinequalitiesȱinȱMENA.ȱInȱpartȱthisȱisȱbecauseȱ
decompositionȱanalysisȱisȱcomplicatedȱbyȱtheȱneedȱforȱdistributionalȱassumptions.ȱItȱ
isȱalsoȱbecauseȱ theȱTIMSSȱ testȱscoresȱareȱdifficultȱ toȱanalyseȱasȱoneȱhasȱ toȱuseȱ theȱ
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rangeȱofȱplausibleȱvalues.ȱMostly,ȱhowever,ȱ itȱ isȱbecauseȱ theȱdeterminantsȱofȱ testȱ
scores,ȱandȱhenceȱofȱgenderȱdifferences,ȱareȱdifficultȱtoȱidentifyȱforȱanyȱcountryȱandȱ
thereȱ areȱ notableȱ differencesȱ acrossȱ countriesȱ (includingȱ culturalȱ andȱ traditions).ȱ
Givenȱtheseȱcaveats,ȱsomeȱtentativeȱimplicationsȱcanȱbeȱdrawn.ȱȱ
TheȱgenderȬgapȱofȱ studentsȱmathsȱ testȱ scoresȱ splitȱMENAȱ selectedȱcountriesȱ intoȱ
threeȱ groups:ȱ first,ȱ ȱ proȬboysȱ countriesȱwhereȱ theȱmathsȱ achievementsȱ gapȱ isȱ inȱ
favourȱofȱboysȱ(Algeria,ȱSyriaȱandȱTunisia);ȱsecond,ȱproȬgirlsȱcountriesȱwhereȱgirlsȱ
outperformȱboysȱ(Jordan,ȱSaudiȱArabiaȱandȱEgypt);ȱthird,ȱgenderȱneutralȱcountriesȱ
(Iranȱ andȱ Turkey).ȱ Inȱ countriesȱwhereȱ girlsȱ outperformȱ boysȱ theȱ genderȱ gapȱ inȱ
performanceȱisȱgreaterȱthanȱthatȱofȱproȬboysȱcountries.ȱȱ
Theȱgenderȱgapȱofȱmathsȱperformanceȱisȱnotȱalwaysȱconsistentȱwithȱtheȱfindingsȱofȱ
theȱgenderȱindicatorȱfromȱtheȱeducationȱproductionȱfunctionsȱforȱsomeȱcountries.ȱInȱ
chapterȱ 3,ȱ controlȱ forȱ school,ȱ teacherȱ andȱ homeȱ backgroundȱ variablesȱ inȱ theȱ
educationȱ productionȱ functionȱ andȱ findȱ thatȱ studentsȱ genderȱ indicatorȱ showsȱ aȱ
significantȱeffectȱonȱacademicȱachievementȱinȱfiveȱofȱtheȱeightȱcountries.ȱAȱpositiveȱ
significantȱeffectȱindicatingȱboysȱoutperformȱgirlsȱisȱfoundȱinȱAlgeria,ȱSyria,ȱTunisiaȱ
whereȱtheȱgapȱisȱproȬboy,ȱbutȱalsoȱTurkey;ȱaȱnegativeȱeffectȱsoȱthatȱgirlsȱoutperformȱ
boysȱ isȱ foundȱ inȱEgyptȱ (whichȱ isȱproȬgirl);ȱ theȱ coefficientȱ isȱ insignificantȱ inȱSaudiȱ
Arabia,ȱIranȱandȱJordan.ȱTheȱgenderȱeffectȱisȱinȱfavourȱofȱboysȱwhenȱcontrollingȱforȱ
theȱunobservableȱschoolȱvariablesȱinȱtheȱschoolȱfixedȱeffectsȱmodelȱforȱIran.ȱȱȱ
Theseȱ findingsȱ haveȱ beenȱ investigatedȱ inȱ detailȱ throughȱ genderȱ decompositionȱ
analysisȱ ofȱ theȱmathsȱ achievementsȱ onȱ theȱmeanȱ andȱ acrossȱ theȱ distributionȱ byȱ
quantileȱregression.ȱInȱcountriesȱwhereȱthereȱisȱaȱproȬboysȱgap,ȱtheȱcoefficientsȱeffectȱ
atȱtheȱmeanȱandȱacrossȱquantilesȱdominatesȱtheȱcharacteristicsȱeffect,ȱwhichȱsuggestsȱ
thatȱtheȱtransformationȱprocessȱofȱcertainȱvariablesȱfavoursȱboys,ȱthoughȱnoneȱofȱtheȱ
covariatesȱgroupsȱshowȱsignificantȱeffects.ȱFromȱtheȱpolicyȱpointȱofȱview,ȱtheȱschoolȱ
effectȱforȱtheseȱcountriesȱdoesȱnotȱshowȱanyȱsignificantȱeffect.ȱTheȱcoefficientsȱeffectȱ
confirmsȱtheȱfindingsȱfromȱtheȱeducationȱproductionȱfunctionsȱthatȱtheȱgenderȱeffectȱ
isȱfavouringȱboysȱinȱAlgeria,ȱSyria,ȱTunisiaȱandȱTurkey.ȱȱ
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Theȱ proȬgirlsȱ countriesȱ showȱ theȱ sameȱ patternsȱ inȱ general.ȱ Although,ȱ genderȱ
indicatorsȱ wereȱ insignificantȱ inȱ Jordan,ȱ Saudiȱ Arabiaȱ andȱ Iran,ȱ theȱ quantileȱ
decompositionȱ impliesȱ thatȱ genderȱ gapsȱ areȱ notȱ consistentȱ acrossȱ quantilesȱ andȱ
supportsȱ theȱ averageȱ effectȱ onȱ theȱ productionȱ functions.ȱ Theȱ largeȱ gapsȱ atȱ theȱ
bottomȱquantilesȱandȱtheȱmedianȱforȱSaudiȱArabiaȱandȱJordanȱcomparedȱtoȱtheȱtopȱ
suggestȱ possibleȱ pureȱ differencesȱ betweenȱ boysȱ andȱ girlsȱ whichȱ couldȱ beȱ
neutralizedȱbyȱtheȱtopȱquantileȱsmallȱgapȱtoȱimplyȱinsignificantȱeffectȱofȱtheȱgenderȱ
indicator.ȱȱ
Thereȱ isȱaȱgeneralȱ tendencyȱofȱ theȱgenderȱgapȱ toȱcloseȱ towardȱ theȱ topȱquantileȱ inȱ
almostȱallȱcountriesȱexceptȱforȱSyria.ȱTheȱgeneralȱconclusionȱtoȱbeȱdrawnȱfromȱthisȱ
analysisȱisȱthatȱthoughȱthereȱisȱaȱgenderȱgapȱinȱlearning,ȱthereȱareȱnoȱclearȱpatternsȱ
orȱ factorsȱ influencingȱ thisȱ gapȱ fromȱ ourȱ controls.ȱ Theȱmechanismsȱ byȱwhichȱ theȱ
gapsȱareȱcreatedȱmightȱneedȱmoreȱinvestigationȱinȱtermsȱof,ȱforȱexample,ȱtheȱschoolȱ
typeȱandȱprivateȱorȱgroupȱtutoringȱwhichȱmightȱnotȱbeȱcapturedȱbyȱdecompositionȱ
analysis.ȱȱȱ
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TableȱAȬ 5.1:ȱȱDescriptiveȱstatisticsȱofȱtestsȱscoresȱinȱMENAȱcountriesȱ
ȱ Algeriaȱ Egypt Iran Jordan SaudiȱArabia Syria Tunisia Turkeyȱ
Boy(B),Girl(G) Gȱ Bȱ Gȱ Bȱ Gȱ Bȱ Gȱ Bȱ Gȱ Bȱ Gȱ Bȱ Gȱ Bȱ Gȱ Bȱ
Nȱ(%)ȱ 49ȱ 51ȱ 49ȱ 51ȱ 46ȱ 54ȱ 48ȱ 52ȱ 48ȱ 52ȱ 52ȱ 48ȱ 52ȱ 48ȱ 47ȱ 53ȱ
meanȱ 385ȱ 390ȱ 399ȱ 384ȱ 407ȱ 400ȱ 438ȱ 418ȱ 343ȱ 320ȱ 389ȱ 404ȱ 410ȱ 432ȱ 431ȱ 432ȱ
maxȱ 574ȱ 580ȱ 707ȱ 743ȱ 678ȱ 727ȱ 694ȱ 746ȱ 550ȱ 587ȱ 624ȱ 678ȱ 641ȱ 624ȱ 820ȱ 831ȱ
minȱ 90ȱ 216ȱ 87ȱ 75ȱ 157ȱ 163ȱ 128ȱ 41ȱ 108ȱ 94ȱ 142ȱ 121ȱ 214ȱ 213ȱ 121ȱ 112ȱ
rangeȱ 484ȱ 363ȱ 620ȱ 668ȱ 521ȱ 564ȱ 566ȱ 705ȱ 443ȱ 493ȱ 482ȱ 557ȱ 427ȱ 411ȱ 699ȱ 718ȱ
s.d.ȱ 59ȱ 57ȱ 97ȱ 101ȱ 82ȱ 89ȱ 95ȱ 106ȱ 70ȱ 79ȱ 80ȱ 84ȱ 67ȱ 63ȱ 106ȱ 109ȱ
se(mean) 1.14ȱ 1.09ȱ 1.69ȱ 1.75ȱ 1.94ȱ 1.90ȱ 1.80ȱ 2.14ȱ 1.47ȱ 1.76ȱ 1.61ȱ 1.74ȱ 1.46ȱ 1.42ȱ 2.32ȱ 2.23ȱ
skewness 0.06ȱ 0.04ȱ ȱ ȱ ȱ ȱ ȱȬ0.08 Ȭ0.04ȱ 0.25ȱ 0.16 Ȭ0.17 Ȭ0.20 Ȭ0.05ȱ 0.00ȱ 0.01 Ȭ0.07ȱ 0.19ȱ 0.05ȱ 0.23ȱ 0.31ȱ
kurtosis 2.98ȱ 2.82ȱ 2.61ȱ 2.64ȱ 2.93ȱ 2.86ȱ 2.65ȱ 2.55ȱ 2.74ȱ 2.80ȱ 2.85ȱ 2.89ȱ 2.82ȱ 2.86ȱ 2.68ȱ 2.89ȱ
p10ȱ 310ȱ 317ȱ 269ȱ 250ȱ 307ȱ 285ȱ 312ȱ 275ȱ 255ȱ 220ȱ 290ȱ 297ȱ 325ȱ 352ȱ 300ȱ 297ȱ
p25ȱ 345ȱ 351ȱ 333ȱ 311ȱ 347ȱ 339ȱ 372ȱ 340ȱ 294ȱ 266ȱ 335ȱ 345ȱ 364ȱ 389ȱ 356ȱ 356ȱ
p50ȱ 383ȱ 390ȱ 400ȱ 386ȱ 404ȱ 399ȱ 440ȱ 420ȱ 344ȱ 319ȱ 387ȱ 406ȱ 405ȱ 431ȱ 422ȱ 424ȱ
p75ȱ 425ȱ 428ȱ 470ȱ 456ȱ 461ȱ 457ȱ 509ȱ 501ȱ 393ȱ 374ȱ 444ȱ 463ȱ 457ȱ 474ȱ 506ȱ 503ȱ
p90ȱ 463ȱ 467ȱ 524ȱ 513ȱ 514ȱ 516ȱ 558ȱ 551ȱ 433ȱ 425ȱ 494ȱ 513ȱ 500ȱ 514ȱ 575ȱ 581ȱ
CVȱ 15.32ȱ 14.62ȱ 24.31ȱ 26.30ȱ 20.15ȱ 22.25ȱ 21.69ȱ 25.36ȱ 20.41ȱ 24.69ȱ 20.57ȱ 20.79ȱ 16.34ȱ 14.58ȱ 24.59ȱ 25.23ȱ
ȱ
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VARIABLES Two fold decompositionBoys are reference group 
Two fold decomposition
Girls are reference group 
Three fold decomposition
Girls are reference group 
Three fold decomposition
Boys are reference group 
 Char. Coef. Char. Coef. Char. Coef. Interactions Char. Coef. Interactions 
Lower-sec EDC 0.00565 -0.681 0.00381 -0.679 0.00381 -0.681 0.00184 0.00565 -0.679 -0.00184 
 (0.109) (1.378) (0.101) (1.377) (0.101) (1.378) (0.0103) (0.109) (1.377) (0.0103) 
Upper-sec -0.156 0.593 -0.0579 0.495 -0.0579 0.593 -0.0980 -0.156 0.495 0.0980 
 (0.159) (1.264) (0.152) (1.055) (0.152) (1.264) (0.213) (0.159) (1.055) (0.213) 
Post-sec not UNI -0.110 -0.177 -0.143 -0.144 -0.143 -0.177 0.0329 -0.110 -0.144 -0.0329 
 (0.115) (0.949) (0.148) (0.774) (0.148) (0.949) (0.176) (0.115) (0.774) (0.176) 
University degree 0.0414 0.529 -0.0526 0.623 -0.0526 0.529 0.0940 0.0414 0.623 -0.0940 
 (0.0916) (0.773) (0.131) (0.909) (0.131) (0.773) (0.140) (0.0916) (0.909) (0.140) 
One bookcases -0.715** 1.140 -0.421** 0.846 -0.421** 1.140 -0.294 -0.715** 0.846 0.294 
 (0.292) (1.038) (0.183) (0.762) (0.183) (1.038) (0.286) (0.292) (0.762) (0.286) 
Two bookcases -0.0324 -0.113 -0.0444 -0.101 -0.0444 -0.113 0.0119 -0.0324 -0.101 -0.0119 
 (0.0467) (0.550) (0.0445) (0.491) (0.0445) (0.550) (0.0597) (0.0467) (0.491) (0.0597) 
Home possess H 0.0482 -1.656 0.0664 -1.674 0.0664 -1.656 -0.0182 0.0482 -1.674 0.0182 
 (0.166) (2.145) (0.254) (2.172) (0.254) (2.145) (0.0931) (0.166) (2.172) (0.0931) 
Home possess M -0.354* 1.033 -0.307 0.987 -0.307 1.033 -0.0468 -0.354* 0.987 0.0468 
 (0.214) (3.266) (0.205) (3.116) (0.205) (3.266) (0.152) (0.214) (3.116) (0.152) 
TL spoken Als -0.00515 -0.662 0.0518 -0.719 0.0518 -0.662 -0.0570 -0.00515 -0.719 0.0570 
 (0.0818) (1.678) (0.121) (1.829) (0.121) (1.678) (0.155) (0.0818) (1.829) (0.155) 
PC at H&SCL -0.245* 0.333 -0.418 0.507 -0.418 0.333 0.174 -0.245* 0.507 -0.174 
 (0.148) (0.430) (0.255) (0.654) (0.255) (0.430) (0.239) (0.148) (0.654) (0.239) 
PC at H/SCL -0.0130 -0.124 -0.0115 -0.125 -0.0115 -0.124 -0.00146 -0.0130 -0.125 0.00146 
 (0.0544) (1.478) (0.0738) (1.496) (0.0738) (1.478) (0.0283) (0.0544) (1.496) (0.0283) 
Male teacher 0.110 -0.260 0.122 -0.272 0.122 -0.260 -0.0118 0.110 -0.272 0.0118 
 (0.109) (2.583) (0.168) (2.706) (0.168) (2.583) (0.130) (0.109) (2.706) (0.130) 
T. Experience -0.0119 0.204 -0.0124 0.205 -0.0124 0.204 0.000484 -0.0119 0.205 -0.000484 
 (0.0905) (3.918) (0.0868) (3.921) (0.0868) (3.918) (0.0126) (0.0905) (3.921) (0.0126) 
T. Certificate! -0.000789 -4.735* 0.0427 -4.778* 0.0427 -4.735* -0.0435 -0.000789 -4.778* 0.0435 
 (0.0276) (2.485) (0.125) (2.532) (0.125) (2.485) (0.136) (0.0276) (2.532) (0.136) 
M SCL RCS 0.0288 -2.021 0.0101 -2.002 0.0101 -2.021 0.0187 0.0288 -2.002 -0.0187 
 (0.0450) (4.420) (0.0512) (4.384) (0.0512) (4.420) (0.0381) (0.0450) (4.384) (0.0381) 
L SCL RSC -0.0172 0.663 0.0113 0.634 0.0113 0.663 -0.0285 -0.0172 0.634 0.0285 
 (0.0353) (0.688) (0.0407) (0.656) (0.0407) (0.688) (0.0491) (0.0353) (0.656) (0.0491) 
T. UNI Degree -0.00923 0.381 -0.0286 0.401 -0.0286 0.381 0.0194 -0.00923 0.401 -0.0194 
 (0.0431) (0.701) (0.0534) (0.735) (0.0534) (0.701) (0.0355) (0.0431) (0.735) (0.0355) 
COMMU.>50000 0.0163 -2.482 -0.0522 -2.414 -0.0522 -2.482 0.0685 0.0163 -2.414 -0.0685 
 (0.0482) (1.777) (0.0820) (1.736) (0.0820) (1.777) (0.0906) (0.0482) (1.736) (0.0906) 
Disadv -0.00304 -0.873 -0.0184 -0.858 -0.0184 -0.873 0.0154 -0.00304 -0.858 -0.0154 
 (0.0364) (1.817) (0.0533) (1.794) (0.0533) (1.817) (0.0434) (0.0364) (1.794) (0.0434) 
Class size 0.568 -38.13 1.183 -38.75 1.183 -38.13 -0.615 0.568 -38.75 0.615 
 (0.739) (34.17) (1.082) (34.69) (1.082) (34.17) (0.630) (0.739) (34.69) (0.630) 
Class size sq -0.126 21.44 -0.382 21.70 -0.382 21.44 0.256 -0.126 21.70 -0.256 
 (0.332) (22.66) (0.555) (22.91) (0.555) (22.66) (0.355) (0.332) (22.91) (0.355) 
Constant  35.61*  35.61*   35.61*   35.61* 
  (18.87)  (18.87)   (18.87)   (18.87) 
Total (Expl/Unexpl) -1.749*** 7.050*** -1.327** 6.629*** -1.327** 7.050*** -0.422 -1.749*** 6.629*** 0.422 
 (0.577) (1.828) (0.566) (1.816) (0.566) (1.828) (0.661) (0.577) (1.816) (0.661) 
Raw Gap Boys Girls Total Gap  Boys Girls Total Gap  
 389.4 384.1 5.302***    389.4 384.1 5.302***  
 (2.229) (2.422) (1.805)    (2.229) (2.422) (1.805)  
JackknifeȱStandardȱerrorsȱinȱparenthesesȱ***ȱp<0.01,ȱ**ȱp<0.05,ȱ*ȱp<0.1ȱ(parentsȱnationalityȱnotȱincludedȱinȱAlgeria)ȱdummyȱforȱmissingȱincluded.ȱ
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TableȱAȬ 5.3:ȱSyriaȱMeanȱDecompositionȱ Chap
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VARIABLES Two fold decompositionBoys are reference group 
Two fold decomposition
Girls are reference group 
Three fold decomposition
Girls are reference group 
Three fold decomposition
Boys are reference group 
 Char. Coef. Char. Coef. Char. Coef. Interactions Char. Coef. Interactions 
Lower-sec EDC -0.0310 0.734 0.00730 0.696 0.00730 0.734 -0.0383 -0.0310 0.696 0.0383 
 (0.119) (2.460) (0.0975) (2.333) (0.0975) (2.460) (0.133) (0.119) (2.333) (0.133) 
Upper-sec 0.0960 1.765 0.375 1.486 0.375 1.765 -0.279 0.0960 1.486 0.279 
 (0.347) (2.528) (0.308) (2.121) (0.308) (2.528) (0.409) (0.347) (2.121) (0.409) 
Post-sec not UNI 0.373 2.339 0.182 2.530 0.182 2.339 0.191 0.373 2.530 -0.191 
 (0.334) (2.426) (0.234) (2.631) (0.234) (2.426) (0.217) (0.334) (2.631) (0.217) 
University degree 0.00259 0.181 0.00243 0.182 0.00243 0.181 0.000160 0.00259 0.182 -0.000160 
 (0.320) (1.666) (0.359) (1.662) (0.359) (1.666) (0.0448) (0.320) (1.662) (0.0448) 
Native parents -1.129** 9.430 -0.601 8.903 -0.601 9.430 -0.527 -1.129** 8.903 0.527 
 (0.532) (6.965) (0.394) (6.576) (0.394) (6.965) (0.450) (0.532) (6.576) (0.450) 
One bookcases -0.0666 -0.395 -0.0864 -0.375 -0.0864 -0.395 0.0198 -0.0666 -0.375 -0.0198 
 (0.101) (1.646) (0.129) (1.558) (0.129) (1.646) (0.0902) (0.101) (1.558) (0.0902) 
Two bookcases -0.0179 0.409 0.00119 0.390 0.00119 0.409 -0.0191 -0.0179 0.390 0.0191 
 (0.0571) (0.952) (0.0416) (0.906) (0.0416) (0.952) (0.0840) (0.0571) (0.906) (0.0840) 
Home possess H -1.883 0.583 -1.806 0.506 -1.806 0.583 -0.0769 -1.883 0.506 0.0769 
 (1.288) (3.853) (1.236) (3.373) (1.236) (3.853) (0.485) (1.288) (3.373) (0.485) 
Home possess M 0.429 1.417 0.384 1.462 0.384 1.417 0.0442 0.429 1.462 -0.0442 
 (0.615) (4.344) (0.500) (4.493) (0.500) (4.344) (0.174) (0.615) (4.493) (0.174) 
TL spoken Als 0.150 2.651 -0.000406 2.801 -0.000406 2.651 0.151 0.150 2.801 -0.151 
 (0.311) (5.908) (0.229) (6.224) (0.229) (5.908) (0.335) (0.311) (6.224) (0.335) 
PC at H&SCL 0.328 -3.167 0.155 -2.995 0.155 -3.167 0.173 0.328 -2.995 -0.173 
 (0.415) (3.515) (0.423) (3.322) (0.423) (3.515) (0.194) (0.415) (3.322) (0.194) 
PC at H/SCL 1.057* -6.237 0.359 -5.539 0.359 -6.237 0.698 1.057* -5.539 -0.698 
 (0.572) (3.882) (0.390) (3.413) (0.390) (3.882) (0.535) (0.572) (3.413) (0.535) 
Male teacher 1.332 5.076 -1.340 7.749 -1.340 5.076 2.673 1.332 7.749 -2.673 
 (2.062) (4.528) (1.741) (6.708) (1.741) (4.528) (2.305) (2.062) (6.708) (2.305) 
T. Experience 0.134 -11.87 -0.907 -10.83 -0.907 -11.87 1.041 0.134 -10.83 -1.041 
 (0.778) (10.40) (1.295) (9.549) (1.295) (10.40) (1.502) (0.778) (9.549) (1.502) 
T. Certificate! 0.190 -2.959 0.125 -2.893 0.125 -2.959 0.0655 0.190 -2.893 -0.0655 
 (0.627) (10.08) (0.329) (9.970) (0.329) (10.08) (0.432) (0.627) (9.970) (0.432) 
M SCL RCS 0.00862 -11.63 0.0924 -11.72 0.0924 -11.63 -0.0837 0.00862 -11.72 0.0837 
 (0.129) (18.59) (0.968) (18.74) (0.968) (18.59) (0.919) (0.129) (18.74) (0.919) 
L SCL RSC 0.0248 -0.736 2.163 -2.875 2.163 -0.736 -2.139 0.0248 -2.875 2.139 
 (1.639) (0.926) (2.674) (3.948) (2.674) (0.926) (3.107) (1.639) (3.948) (3.107) 
T. UNI Degree 0.953 2.759 0.463 3.248 0.463 2.759 0.489 0.953 3.248 -0.489 
 (1.003) (4.622) (0.786) (5.450) (0.786) (4.622) (0.878) (1.003) (5.450) (0.878) 
COMMU.>50000 0.142 2.411 0.395 2.158 0.395 2.411 -0.253 0.142 2.158 0.253 
 (0.455) (5.542) (0.775) (5.009) (0.775) (5.542) (0.674) (0.455) (5.009) (0.674) 
Disadv -3.889 -9.660* -1.250 -12.30* -1.250 -9.660* -2.639 -3.889 -12.30* 2.639 
 (2.976) (5.590) (1.216) (6.973) (1.216) (5.590) (2.529) (2.976) (6.973) (2.529) 
Class size 3.612 55.55 6.081 53.08 6.081 55.55 -2.468 3.612 53.08 2.468 
 (3.642) (222.0) (12.71) (211.2) (12.71) (222.0) (11.08) (3.642) (211.2) (11.08) 
Class size sq -1.727 -33.52 -3.707 -31.54 -3.707 -33.52 1.979 -1.727 -31.54 -1.979 
 (2.453) (127.2) (9.054) (119.6) (9.054) (127.2) (7.974) (2.453) (119.6) (7.974) 
Constant  12.95  12.95   12.95   12.95 
  (112.7)  (112.7)   (112.7)   (112.7) 
Total (char/coef) -1.760 18.19*** -0.507 16.94** -0.507 18.19*** -1.253 -1.760 16.94** 1.253 
 (5.133) (6.226) (5.524) (6.892) (5.524) (6.226) (6.226) (5.133) (6.892) (5.261) 
Raw Gap Boys Girls Total Gap  Boys Girls Total Gap  
 403.8 387.3 16.43***    403.8 387.3 16.43***  
 (5.061) (4.390) (5.653)    (5.061) (4.390) (5.653)  
JackknifeȱStandardȱerrorsȱinȱparenthesesȱ***ȱp<0.01,ȱ**ȱp<0.05,ȱ*ȱp<0.1ȱ
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TableȱAȬ 5.4:ȱTunisiaȱMeanȱdecompositionȱ Chap
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VARIABLES Two fold decompositionBoys are reference group 
Two fold decomposition
Girls are reference group 
Three fold decomposition
Girls are reference group 
Three fold decomposition
Boys are reference group 
 Char. Coef. Char. Coef. Char. Coef. Interactions Char. Coef. Interactions 
Lower-sec EDC 0.234 1.315 0.384 1.165 0.384 1.315 -0.150 0.234 1.165 0.150 
 (0.220) (2.432) (0.280) (2.161) (0.280) (2.432) (0.279) (0.220) (2.161) (0.279) 
Upper-sec 0.0272 2.503 0.157 2.374 0.157 2.503 -0.130 0.0272 2.374 0.130 
 (0.0942) (2.052) (0.157) (1.938) (0.157) (2.052) (0.138) (0.0942) (1.938) (0.138) 
Post-sec not UNI -0.00284 -0.818 0.0176 -0.838 0.0176 -0.818 -0.0205 -0.00284 -0.838 0.0205 
 (0.0449) (1.577) (0.0541) (1.623) (0.0541) (1.577) (0.0904) (0.0449) (1.623) (0.0904) 
University degree 0.182 0.0261 0.179 0.0296 0.179 0.0261 0.00356 0.182 0.0296 -0.00356 
 (0.174) (1.248) (0.206) (1.420) (0.206) (1.248) (0.173) (0.174) (1.420) (0.173) 
Native parents -0.780** 11.11 -0.467 10.79 -0.467 11.11 -0.313 -0.780** 10.79 0.313 
 (0.378) (7.716) (0.318) (7.506) (0.318) (7.716) (0.228) (0.378) (7.506) (0.228) 
One bookcases -0.432* 0.502 -0.379* 0.450 -0.379* 0.502 -0.0527 -0.432* 0.450 0.0527 
 (0.230) (1.566) (0.230) (1.402) (0.230) (1.566) (0.165) (0.230) (1.402) (0.165) 
Two bookcases 0.264 -1.030 0.404 -1.170 0.404 -1.030 -0.140 0.264 -1.170 0.140 
 (0.275) (0.748) (0.398) (0.835) (0.398) (0.748) (0.162) (0.275) (0.835) (0.162) 
Home possess H 0.647 -4.835 0.992 -5.180 0.992 -4.835 -0.345 0.647 -5.180 0.345 
 (0.442) (3.149) (0.713) (3.366) (0.713) (3.149) (0.357) (0.442) (3.366) (0.357) 
Home possess M -0.272 -7.033* -0.716* -6.589* -0.716* -7.033* 0.444 -0.272 -6.589* -0.444 
 (0.200) (3.713) (0.423) (3.498) (0.423) (3.713) (0.340) (0.200) (3.498) (0.340) 
TL spoken Als -0.200 0.0264 -0.205 0.0310 -0.205 0.0264 0.00462 -0.200 0.0310 -0.00462 
 (0.188) (0.635) (0.172) (0.751) (0.172) (0.635) (0.116) (0.188) (0.751) (0.116) 
PC at H&SCL -0.290 -0.0193 -0.283* -0.0258 -0.283* -0.0193 -0.00650 -0.290 -0.0258 0.00650 
 (0.184) (0.394) (0.167) (0.524) (0.167) (0.394) (0.133) (0.184) (0.524) (0.133) 
PC at H/SCL -0.283 -0.978 -0.233 -1.028 -0.233 -0.978 -0.0496 -0.283 -1.028 0.0496 
 (0.216) (2.266) (0.222) (2.383) (0.222) (2.266) (0.117) (0.216) (2.383) (0.117) 
Male teacher 0.00279 0.506 0.00327 0.505 0.00327 0.506 -0.000478 0.00279 0.505 0.000478 
 (0.0855) (3.211) (0.113) (3.215) (0.113) (3.211) (0.0287) (0.0855) (3.215) (0.0287) 
T. Experience -0.172 0.413 -0.159 0.400 -0.159 0.413 -0.0130 -0.172 0.400 0.0130 
 (0.189) (3.068) (0.214) (2.967) (0.214) (3.068) (0.109) (0.189) (2.967) (0.109) 
T. Certificate! -0.00881 -2.106 -0.0271 -2.088 -0.0271 -2.106 0.0183 -0.00881 -2.088 -0.0183 
 (0.0469) (4.658) (0.0435) (4.627) (0.0435) (4.658) (0.0538) (0.0469) (4.627) (0.0538) 
M SCL RCS -0.00634 -0.229 -0.00529 -0.230 -0.00529 -0.229 -0.00105 -0.00634 -0.230 0.00105 
 (0.0340) (5.393) (0.0338) (5.417) (0.0338) (5.393) (0.0272) (0.0340) (5.417) (0.0272) 
L SCL RSC 0.0532 -0.958 -1.20e-05 -0.905 -1.20e-05 -0.958 0.0532 0.0532 -0.905 -0.0532 
 (0.0990) (1.816) (0.102) (1.716) (0.102) (1.816) (0.110) (0.0990) (1.716) (0.110) 
T. UNI Degree 0.0363 -2.456 0.0219 -2.442 0.0219 -2.456 0.0145 0.0363 -2.442 -0.0145 
 (0.109) (14.03) (0.0489) (13.95) (0.0489) (14.03) (0.108) (0.109) (13.95) (0.108) 
COMMU.>50000 0.00634 0.156 -0.00175 0.164 -0.00175 0.156 0.00810 0.00634 0.164 -0.00810 
 (0.0535) (1.126) (0.0583) (1.188) (0.0583) (1.126) (0.0703) (0.0535) (1.188) (0.0703) 
Disadv -0.0586 0.193 -0.0614 0.196 -0.0614 0.193 0.00281 -0.0586 0.196 -0.00281 
 (0.129) (2.464) (0.133) (2.502) (0.133) (2.464) (0.0395) (0.129) (2.502) (0.0395) 
Class size 0.875 -41.35 0.635 -41.11 0.635 -41.35 0.240 0.875 -41.11 -0.240 
 (1.279) (42.95) (1.229) (42.70) (1.229) (42.95) (0.254) (1.279) (42.70) (0.254) 
Class size sq -1.442 25.41 -1.111 25.08 -1.111 25.41 -0.331 -1.442 25.08 0.331 
 (1.283) (26.39) (1.202) (26.04) (1.202) (26.39) (0.352) (1.283) (26.04) (0.352) 
Constant  44.01*  44.01*   44.01*   44.01* 
  (22.78)  (22.78)   (22.78)   (22.78) 
Total (char/coef) -1.789 22.77*** -1.509 22.49*** -1.509 22.77*** -0.280 -1.789 22.49*** 0.280 
 (1.286) (2.034) (1.344) (2.178) (1.344) (2.034) (0.721) (1.286) (2.178) (0.721) 
Raw Gap Boys Girls Total Gap  Boys Girls Total Gap  
 431.3 410.4 20.98***    431.3 410.4 20.98***  
 (2.655) (2.769) (2.408)    (2.655) (2.769) (2.408)  
Jackknife Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1  (only Tunisia have 2 classes chosen from each school) 
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TableȱAȬ 5.5:ȱTurkeyȱMeanȱdecompositionȱ Chap
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VARIABLES Two fold decompositionBoys are reference group 
Two fold decomposition
Girls are reference group 
Three fold decomposition
Girls are reference group 
Three fold decomposition
Boys are reference group 
 Char. Coef. Char. Coef. Char. Coef. Interactions Char. Coef. Interactions 
Lower-sec EDC -0.0552 -5.618 -0.212 -5.461 -0.212 -5.618 0.157 -0.0552 -5.461 -0.157 
 (0.102) (5.072) (0.180) (4.933) (0.180) (5.072) (0.198) (0.102) (4.933) (0.198) 
Upper-sec -0.886* -0.156 -0.907** -0.135 -0.907** -0.156 0.0206 -0.886* -0.135 -0.0206 
 (0.497) (2.526) (0.450) (2.180) (0.450) (2.526) (0.347) (0.497) (2.180) (0.347) 
Post-sec not UNI 0.0396 -0.433 0.0523 -0.446 0.0523 -0.433 -0.0126 0.0396 -0.446 0.0126 
 (0.246) (0.595) (0.298) (0.617) (0.298) (0.595) (0.0615) (0.246) (0.617) (0.0615) 
University degree -0.360 -0.556 -0.392 -0.524 -0.392 -0.556 0.0324 -0.360 -0.524 -0.0324 
 (0.638) (1.270) (0.656) (1.201) (0.656) (1.270) (0.0746) (0.638) (1.201) (0.0746) 
Native parents -0.538* 36.44* -0.187 36.09 -0.187 36.44* -0.351 -0.538* 36.09 0.351 
 (0.291) (22.15) (0.199) (21.95) (0.199) (22.15) (0.263) (0.291) (21.95) (0.263) 
One bookcases -0.836** 0.772 -0.736** 0.672 -0.736** 0.772 -0.100 -0.836** 0.672 0.100 
 (0.426) (1.762) (0.331) (1.528) (0.331) (1.762) (0.246) (0.426) (1.528) (0.246) 
Two bookcases -1.911*** 3.214** -0.907** 2.210** -0.907** 3.214** -1.004** -1.911*** 2.210** 1.004** 
 (0.451) (1.520) (0.437) (1.087) (0.437) (1.520) (0.470) (0.451) (1.087) (0.470) 
Home possess H 0.446 -6.099 0.884 -6.537 0.884 -6.099 -0.438 0.446 -6.537 0.438 
 (0.517) (4.096) (0.830) (4.432) (0.830) (4.096) (0.441) (0.517) (4.432) (0.441) 
Home possess M -0.468 -3.592 -0.670 -3.390 -0.670 -3.592 0.202 -0.468 -3.390 -0.202 
 (0.466) (6.324) (0.549) (5.962) (0.549) (6.324) (0.365) (0.466) (5.962) (0.365) 
TL spoken Als -1.757*** -12.60* -2.971*** -11.39* -2.971*** -12.60* 1.214 -1.757*** -11.39* -1.214 
 (0.519) (7.300) (0.773) (6.553) (0.773) (7.300) (0.790) (0.519) (6.553) (0.790) 
PC at H&SCL -0.00600 0.204 -0.00585 0.204 -0.00585 0.204 -0.000146 -0.00600 0.204 0.000146 
 (0.409) (3.322) (0.500) (3.340) (0.500) (3.322) (0.0930) (0.409) (3.340) (0.0930) 
PC at H/SCL -0.778* 0.0792 -0.770 0.0719 -0.770 0.0792 -0.00738 -0.778* 0.0719 0.00738 
 (0.455) (6.574) (0.623) (5.970) (0.623) (6.574) (0.612) (0.455) (5.970) (0.612) 
Male teacher -0.137 -2.356 -0.217 -2.276 -0.217 -2.356 0.0807 -0.137 -2.276 -0.0807 
 (0.193) (4.227) (0.294) (4.069) (0.294) (4.227) (0.182) (0.193) (4.069) (0.182) 
T. Experience -0.153 -2.814 -0.222 -2.745 -0.222 -2.814 0.0690 -0.153 -2.745 -0.0690 
 (0.286) (7.976) (0.366) (7.772) (0.366) (7.976) (0.206) (0.286) (7.772) (0.206) 
T. Certificate! -0.0216 -17.18 -0.0422 -17.16 -0.0422 -17.18 0.0206 -0.0216 -17.16 -0.0206 
 (0.0218) (26.56) (0.0473) (26.53) (0.0473) (26.56) (0.0322) (0.0218) (26.53) (0.0322) 
M SCL RCS 0.0225 -1.908 0.0201 -1.905 0.0201 -1.908 0.00237 0.0225 -1.905 -0.00237 
 (0.374) (9.797) (0.368) (9.769) (0.368) (9.797) (0.0360) (0.374) (9.769) (0.0360) 
L SCL RSC -0.230 0.0990 -0.233 0.102 -0.233 0.0990 0.00273 -0.230 0.102 -0.00273 
 (0.468) (3.680) (0.475) (3.773) (0.475) (3.680) (0.0962) (0.468) (3.773) (0.0962) 
T. UNI Degree 0.0133 -9.604 0.325 -9.915 0.325 -9.604 -0.312 0.0133 -9.915 0.312 
 (0.316) (10.91) (0.512) (11.26) (0.512) (10.91) (0.373) (0.316) (11.26) (0.373) 
COMMU.>50000 -0.00838 5.253 -0.00509 5.250 -0.00509 5.253 -0.00330 -0.00838 5.250 0.00330 
 (0.375) (5.352) (0.236) (5.353) (0.236) (5.352) (0.140) (0.375) (5.353) (0.140) 
Disadv -0.897* 0.149 -0.904* 0.156 -0.904* 0.149 0.00658 -0.897* 0.156 -0.00658 
 (0.478) (5.610) (0.487) (5.860) (0.487) (5.610) (0.252) (0.478) (5.860) (0.252) 
Class size 0.295 -47.86 -0.223 -47.34 -0.223 -47.86 0.519 0.295 -47.34 -0.519 
 (0.667) (50.67) (0.714) (50.00) (0.714) (50.67) (0.952) (0.667) (50.00) (0.952) 
Class size sq -0.189 27.37 0.376 26.81 0.376 27.37 -0.565 -0.189 26.81 0.565 
 (0.551) (23.65) (0.688) (23.01) (0.688) (23.65) (0.887) (0.551) (23.01) (0.887) 
Constant  48.26  48.26   48.26   48.26 
  (46.50)  (46.50)   (46.50)   (46.50) 
Total (char/coef) -8.694*** 8.151** -8.573*** 8.030** -8.573*** 8.151** -0.121 -8.694*** 8.030** 0.121 
 (1.985) (3.638) (2.269) (3.613) (2.269) (3.638) (1.470) (1.985) (3.613) (1.470) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap 
 431.6 432.1 -0.543  431.6 432.1 -0.543 431.6 432.1 -0.543 
 (4.995) (5.288) (3.888)  (4.995) (5.288) (3.888) (4.995) (5.288) (3.888) 
Jackknife Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
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VARIABLES Two fold decompositionBoys are reference group 
Two fold decomposition
Girls are reference group 
Three fold decomposition
Girls are reference group 
Three fold decomposition
Boys are reference group 
 Char. Coef. Char. Coef. Char. Coef. Interactions Char. Coef. Interactions 
Lower-sec EDC 0.0151 -1.872 -0.0391 -1.818 -0.0391 -1.872 0.0541 0.0151 -1.818 -0.0541 
 (0.0952) (2.430) (0.138) (2.373) (0.138) (2.430) (0.216) (0.0952) (2.373) (0.216) 
Upper-sec -0.707* 1.538 -0.387 1.217 -0.387 1.538 -0.321 -0.707* 1.217 0.321 
 (0.402) (1.884) (0.394) (1.506) (0.394) (1.884) (0.386) (0.402) (1.506) (0.386) 
Post-sec not UNI 0.310 0.491 0.222 0.578 0.222 0.491 0.0876 0.310 0.578 -0.0876 
 (0.370) (1.279) (0.381) (1.490) (0.381) (1.279) (0.219) (0.370) (1.490) (0.219) 
University degree -0.216 0.191 -0.204 0.179 -0.204 0.191 -0.0119 -0.216 0.179 0.0119 
 (0.560) (1.477) (0.712) (1.352) (0.712) (1.477) (0.178) (0.560) (1.352) (0.178) 
Native parents -0.421 31.20* -0.00535 30.78* -0.00535 31.20* -0.416 -0.421 30.78* 0.416 
 (0.287) (17.49) (0.230) (17.30) (0.230) (17.49) (0.323) (0.287) (17.30) (0.323) 
One bookcases 0.0856 0.436 0.0750 0.446 0.0750 0.436 0.0106 0.0856 0.446 -0.0106 
 (0.514) (1.335) (0.402) (1.375) (0.402) (1.335) (0.119) (0.514) (1.375) (0.119) 
Two bookcases -0.100 -1.639 -0.428 -1.312 -0.428 -1.639 0.328 -0.100 -1.312 -0.328 
 (0.284) (1.454) (0.316) (1.184) (0.316) (1.454) (0.343) (0.284) (1.184) (0.343) 
Home possess H 0.0855 4.102 0.0138 4.174 0.0138 4.102 0.0717 0.0855 4.174 -0.0717 
 (0.845) (3.440) (0.0519) (3.576) (0.0519) (3.440) (0.842) (0.845) (3.576) (0.842) 
Home possess M -0.406 4.652 -0.0991 4.345 -0.0991 4.652 -0.307 -0.406 4.345 0.307 
 (0.468) (2.981) (0.213) (2.803) (0.213) (2.981) (0.373) (0.468) (2.803) (0.373) 
TL spoken Als -1.160 -2.786 -1.619* -2.327 -1.619* -2.786 0.459 -1.160 -2.327 -0.459 
 (1.088) (5.776) (0.920) (4.816) (0.920) (5.776) (0.963) (1.088) (4.816) (0.963) 
PC at H&SCL -0.595 -0.571 -0.718 -0.448 -0.718 -0.571 0.123 -0.595 -0.448 -0.123 
 (1.320) (1.704) (1.389) (1.552) (1.389) (1.704) (0.283) (1.320) (1.552) (0.283) 
PC at H/SCL 0.169 -2.486 0.312 -2.629 0.312 -2.486 -0.143 0.169 -2.629 0.143 
 (0.409) (2.770) (0.695) (2.922) (0.695) (2.770) (0.334) (0.409) (2.922) (0.334) 
Male teacher 5.929 4.009 -22.03** 31.96 -22.03** 4.009 27.95 5.929 31.96 -27.95 
 (41.69) (5.962) (10.76) (49.40) (10.76) (5.962) (43.52) (41.69) (49.40) (43.52) 
T. Experience 0.226 -8.838 1.268 -9.881 1.268 -8.838 -1.043 0.226 -9.881 1.043 
 (0.765) (10.30) (1.468) (11.41) (1.468) (10.30) (1.573) (0.765) (11.41) (1.573) 
M SCL RCS -0.423 -13.39 -0.112 -13.70 -0.112 -13.39 -0.311 -0.423 -13.70 0.311 
 (1.907) (12.19) (0.464) (12.43) (0.464) (12.19) (1.536) (1.907) (12.43) (1.536) 
L SCL RSC 0.0639 -5.684 0.0125 -5.632 0.0125 -5.684 0.0514 0.0639 -5.632 -0.0514 
 (2.232) (3.816) (0.283) (3.709) (0.283) (3.816) (1.962) (2.232) (3.709) (1.962) 
T. UNI Degree -0.489 2.073 -0.157 1.741 -0.157 2.073 -0.333 -0.489 1.741 0.333 
 (0.806) (5.609) (0.540) (4.684) (0.540) (5.609) (0.947) (0.806) (4.684) (0.947) 
COMMU.>50000 0.165 -1.953 0.210 -1.998 0.210 -1.953 -0.0450 0.165 -1.998 0.0450 
 (1.055) (6.884) (0.983) (7.021) (0.983) (6.884) (0.205) (1.055) (7.021) (0.205) 
Disadv -1.472 -3.726 -0.388 -4.810 -0.388 -3.726 -1.084 -1.472 -4.810 1.084 
 (1.399) (4.871) (0.920) (6.313) (0.920) (4.871) (1.556) (1.399) (6.313) (1.556) 
Class size 3.607 202.1* -6.568 212.3* -6.568 202.1* 10.17 3.607 212.3* -10.17 
 (5.263) (118.6) (6.730) (125.4) (6.730) (118.6) (10.00) (5.263) (125.4) (10.00) 
Class size sq -2.269 -100.6 5.304 -108.2 5.304 -100.6 -7.573 -2.269 -108.2 7.573 
 (4.031) (63.05) (6.899) (68.01) (6.899) (63.05) (9.057) (4.031) (68.01) (9.057) 
Constant  -115.5  -115.5   -115.5   -115.5 
  (75.74)  (75.74)   (75.74)   (75.74) 
Total (char/coef) -0.394 -6.592 -24.43* 17.44 -24.43* -6.592 24.04 -0.394 17.44 -24.04 
 (41.53) (42.14) (12.96) (11.66) (12.96) (42.14) (43.56) (41.53) (11.66) (43.56) 
Raw Gap Boys Girls Total Gap  Boys Girls Total Gap  
 400.2 407.2 -6.987    400.2 407.2 -6.987  
 (6.090) (5.295) (8.059)    (6.090) (5.295) (8.059)  
Jackknife Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 (teaching certificate (licence) not included for Iran) 
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VARIABLES Two fold decompositionBoys are reference group 
Two fold decomposition
Girls are reference group 
Three fold decomposition
Girls are reference group 
Three fold decomposition
Boys are reference group 
 Char. Coef. Char. Coef. Char. Coef. Interactions Char. Coef. Interactions 
Lower-sec EDC 0.0258 0.555 0.116 0.465 0.116 0.555 -0.0904 0.0258 0.465 0.0904 
 (0.178) (1.229) (0.200) (1.029) (0.200) (1.229) (0.214) (0.178) (1.029) (0.214) 
Upper-sec -0.908* 3.171 -0.307 2.570 -0.307 3.171 -0.601 -0.908* 2.570 0.601 
 (0.547) (3.708) (0.511) (3.020) (0.511) (3.708) (0.708) (0.547) (3.020) (0.708) 
Post-sec not UNI -1.630* 2.009 -1.250* 1.629 -1.250* 2.009 -0.380 -1.630* 1.629 0.380 
 (0.867) (2.966) (0.646) (2.381) (0.646) (2.966) (0.597) (0.867) (2.381) (0.597) 
University degree 1.979** 1.027 1.763** 1.243 1.763** 1.027 0.216 1.979** 1.243 -0.216 
 (0.860) (3.245) (0.833) (3.911) (0.833) (3.245) (0.670) (0.860) (3.911) (0.670) 
Native parents 0.216 -9.463** -0.0571 -9.189** -0.0571 -9.463** 0.273 0.216 -9.189** -0.273 
 (0.283) (4.635) (0.191) (4.450) (0.191) (4.635) (0.443) (0.283) (4.450) (0.443) 
One bookcases -0.642** 3.831 -0.240 3.428 -0.240 3.831 -0.403 -0.642** 3.428 0.403 
 (0.313) (2.443) (0.202) (2.241) (0.202) (2.443) (0.261) (0.313) (2.241) (0.261) 
Two bookcases 0.0728 1.492 0.0471 1.518 0.0471 1.492 0.0257 0.0728 1.518 -0.0257 
 (0.336) (1.767) (0.243) (1.785) (0.243) (1.767) (0.103) (0.336) (1.785) (0.103) 
Home possess H 0.170 -2.450 0.185 -2.466 0.185 -2.450 -0.0157 0.170 -2.466 0.0157 
 (1.898) (6.560) (2.057) (6.565) (2.057) (6.560) (0.178) (1.898) (6.565) (0.178) 
Home possess M -2.279* -1.649 -2.461** -1.466 -2.461** -1.649 0.183 -2.279* -1.466 -0.183 
 (1.215) (5.566) (1.196) (5.008) (1.196) (5.566) (0.586) (1.215) (5.008) (0.586) 
TL spoken Als -0.677 -6.743 -0.302 -7.118 -0.302 -6.743 -0.374 -0.677 -7.118 0.374 
 (0.559) (7.285) (0.345) (7.597) (0.345) (7.285) (0.429) (0.559) (7.597) (0.429) 
PC at H&SCL -0.0827 0.462 -0.0604 0.439 -0.0604 0.462 -0.0223 -0.0827 0.439 0.0223 
 (0.267) (6.383) (0.214) (6.078) (0.214) (6.383) (0.309) (0.267) (6.078) (0.309) 
PC at H/SCL -0.0797 -2.477 -0.0575 -2.500 -0.0575 -2.477 -0.0222 -0.0797 -2.500 0.0222 
 (0.806) (4.902) (0.569) (4.951) (0.569) (4.902) (0.245) (0.806) (4.951) (0.245) 
Male teacher 16.49 0.795** -27.92 45.20* -27.92 0.795** 44.41* 16.49 45.20* -44.41* 
 (21.18) (0.405) (21.77) (24.54) (21.77) (0.405) (24.18) (21.18) (24.54) (24.18) 
T. Experience -0.0630 -13.27 0.217 -13.55 0.217 -13.27 -0.280 -0.0630 -13.55 0.280 
 (0.652) (9.792) (1.552) (10.26) (1.552) (9.792) (2.166) (0.652) (10.26) (2.166) 
T. Certificate! 0.00101 0.314 -0.0156 0.331 -0.0156 0.314 0.0166 0.00101 0.331 -0.0166 
 (0.793) (14.08) (0.436) (14.91) (0.436) (14.08) (0.880) (0.793) (14.91) (0.880) 
M SCL RCS 0.124 -18.57 -0.0268 -18.42 -0.0268 -18.57 0.151 0.124 -18.42 -0.151 
 (1.369) (14.51) (0.330) (14.07) (0.330) (14.51) (1.591) (1.369) (14.07) (1.591) 
L SCL RSC -0.0213 -6.194** 0.0208 -6.236** 0.0208 -6.194** -0.0421 -0.0213 -6.236** 0.0421 
 (1.437) (2.915) (1.390) (3.168) (1.390) (2.915) (2.816) (1.437) (3.168) (2.816) 
T. UNI Degree -1.356 40.25 0.676 38.22 0.676 40.25 -2.032 -1.356 38.22 2.032 
 (1.552) (30.99) (1.721) (29.35) (1.721) (30.99) (2.736) (1.552) (29.35) (2.736) 
COMMU.>50000 1.705 -3.824 2.430 -4.549 2.430 -3.824 -0.725 1.705 -4.549 0.725 
 (1.728) (7.098) (2.298) (8.320) (2.298) (7.098) (1.501) (1.728) (8.320) (1.501) 
Disadv 1.426 0.277 1.483 0.220 1.483 0.277 -0.0574 1.426 0.220 0.0574 
 (1.828) (7.964) (1.619) (6.360) (1.619) (7.964) (1.617) (1.828) (6.360) (1.617) 
Class size 0.770 53.95 2.573 52.14 2.573 53.95 -1.803 0.770 52.14 1.803 
 (3.678) (169.1) (4.701) (163.9) (4.701) (169.1) (6.156) (3.678) (163.9) (6.156) 
Class size sq 1.635 -54.63 -2.038 -50.96 -2.038 -54.63 3.672 1.635 -50.96 -3.672 
 (4.686) (84.37) (3.927) (78.90) (3.927) (84.37) (7.096) (4.686) (78.90) (7.096) 
Constant  48.26  48.26   48.26   48.26 
  (46.50)  (46.50)   (46.50)   (46.50) 
Total (char/coef) 11.91 -32.38 -28.92 8.455 -28.92 -32.38 40.83* 11.91 8.455 -40.83* 
 (23.46) (23.79) (21.79) (20.41) (21.79) (23.79) (23.57) (23.46) (20.41) (23.57) 
Raw Gap Boys Girls Total Gap  Boys Girls Total Gap  
 417.1*** 437.6*** -20.47**    417.1*** 437.6*** -20.47**  
 (5.626) (6.420) (8.832)    (5.626) (6.420) (8.832)  
Jackknife Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
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VARIABLES Two fold decompositionBoys are reference group 
Two fold decomposition
Girls are reference group 
Three fold decomposition
Girls are reference group 
Three fold decomposition
Boys are reference group 
 Char. Coef. Char. Coef. Char. Coef. Interactions Char. Coef. Interactions 
Lower-sec EDC 0.168 -3.361** -0.151 -3.042** -0.151 -3.361** 0.319 0.168 -3.042** -0.319 
 (0.206) (1.690) (0.157) (1.546) (0.157) (1.690) (0.322) (0.206) (1.546) (0.322) 
Upper-sec 0.197 -3.019 -0.126 -2.697 -0.126 -3.019 0.323 0.197 -2.697 -0.323 
 (0.204) (2.012) (0.191) (1.776) (0.191) (2.012) (0.347) (0.204) (1.776) (0.347) 
Post-sec not UNI -0.177 0.227 -0.133 0.183 -0.133 0.227 -0.0440 -0.177 0.183 0.0440 
 (0.176) (0.731) (0.184) (0.583) (0.184) (0.731) (0.151) (0.176) (0.583) (0.151) 
University degree -0.111 -4.538 -0.279 -4.370 -0.279 -4.538 0.168 -0.111 -4.370 -0.168 
 (0.275) (3.321) (0.506) (3.228) (0.506) (3.321) (0.266) (0.275) (3.228) (0.266) 
Native parents 0.552 -0.385 0.527 -0.360 0.527 -0.385 0.0252 0.552 -0.360 -0.0252 
 (0.392) (6.746) (0.364) (6.321) (0.364) (6.746) (0.449) (0.392) (6.321) (0.449) 
One bookcases -1.802** 3.074 -0.833 2.105 -0.833 3.074 -0.969 -1.802** 2.105 0.969 
 (0.818) (2.894) (0.640) (1.988) (0.640) (2.894) (0.931) (0.818) (1.988) (0.931) 
Two bookcases -0.405 -0.380 -0.515 -0.270 -0.515 -0.380 0.111 -0.405 -0.270 -0.111 
 (0.433) (1.815) (0.338) (1.277) (0.338) (1.815) (0.539) (0.433) (1.277) (0.539) 
Home possess H -6.764*** 12.00* -3.954*** 9.189* -3.954*** 12.00* -2.810* -6.764*** 9.189* 2.810* 
 (1.649) (6.303) (1.408) (4.903) (1.408) (6.303) (1.605) (1.649) (4.903) (1.605) 
Home possess M 0.455 7.009 0.184 7.280 0.184 7.009 0.270 0.455 7.280 -0.270 
 (0.639) (5.096) (0.261) (5.305) (0.261) (5.096) (0.459) (0.639) (5.305) (0.459) 
TL spoken Als -0.787 -1.788 -0.374 -2.202 -0.374 -1.788 -0.413 -0.787 -2.202 0.413 
 (0.743) (4.000) (0.505) (4.893) (0.505) (4.000) (0.926) (0.743) (4.893) (0.926) 
PC at H&SCL -3.132** -0.637 -1.967 -1.802 -1.967 -0.637 -1.165 -3.132** -1.802 1.165 
 (1.403) (1.030) (1.648) (2.940) (1.648) (1.030) (1.930) (1.403) (2.940) (1.930) 
PC at H/SCL 2.064** -2.693 1.492** -2.121 1.492** -2.693 0.573 2.064** -2.121 -0.573 
 (0.924) (4.779) (0.695) (3.742) (0.695) (4.779) (1.054) (0.924) (3.742) (1.054) 
Male teacher 14.71 0.124 -39.66 54.49* -39.66 0.124 54.36* 14.71 54.49* -54.36* 
 (14.05) (0.0781) (24.93) (30.31) (24.93) (0.0781) (30.24) (14.05) (30.31) (30.24) 
T. Experience 0.0451 -7.401 2.219 -9.575 2.219 -7.401 -2.174 0.0451 -9.575 2.174 
 (1.013) (6.804) (2.697) (9.129) (2.697) (6.804) (2.881) (1.013) (9.129) (2.881) 
M SCL RCS -0.0642 25.53* 1.133 24.34* 1.133 25.53* -1.197 -0.0642 24.34* 1.197 
 (0.452) (13.34) (2.862) (12.52) (2.862) (13.34) (3.019) (0.452) (12.52) (3.019) 
L SCL RSC 0.784 3.198 2.004 1.978 2.004 3.198 -1.220 0.784 1.978 1.220 
 (1.521) (4.059) (2.031) (2.536) (2.031) (4.059) (1.990) (1.521) (2.536) (1.990) 
T. UNI Degree -0.206 12.58 -0.608 12.98 -0.608 12.58 0.402 -0.206 12.98 -0.402 
 (0.884) (24.92) (1.217) (25.97) (1.217) (24.92) (1.486) (0.884) (25.97) (1.486) 
COMMU.>50000 -0.392 0.193 -0.381 0.182 -0.381 0.193 -0.0109 -0.392 0.182 0.0109 
 (1.368) (4.407) (1.050) (4.123) (1.050) (4.407) (0.436) (1.368) (4.123) (0.436) 
Disadv 0.271 -2.156 0.00708 -1.891 0.00708 -2.156 0.264 0.271 -1.891 -0.264 
 (0.832) (2.209) (0.106) (1.977) (0.106) (2.209) (0.824) (0.832) (1.977) (0.824) 
Class size -1.127 45.12 0.887 43.11 0.887 45.12 -2.014 -1.127 43.11 2.014 
 (3.096) (48.51) (1.385) (46.18) (1.385) (48.51) (3.910) (3.096) (46.18) (3.910) 
Class size sq 5.873 -28.35 -1.969 -20.51 -1.969 -28.35 7.842 5.873 -20.51 -7.842 
 (7.615) (26.66) (2.715) (19.15) (2.715) (26.66) (8.226) (7.615) (19.15) (8.226) 
Constant  -94.56**  -94.56**   -94.56**   -94.56** 
  (40.45)  (40.45)   (40.45)   (40.45) 
Total (char/coef) 11.86 -34.69** -43.88* 21.05 -43.88* -34.69** 55.74* 11.86 21.05 21.05 
 (14.36) (14.66) (25.02) (25.59) (25.02) (14.66) (30.69) (14.36) (25.59) (25.59) 
Raw Gap Boys Girls Total Gap  Boys Girls Total Gap  
 318.5*** 341.4*** -22.83***    318.5*** 341.4*** -22.83***  
 (3.981) (3.614) (5.008)    (3.981) (3.614) (5.008)  
Jackknife Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 (teaching certificate (licence) not included for Saudi Arabia) 
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VARIABLES Two fold decompositionBoys are reference group 
Two fold decomposition
Girls are reference group 
Three fold decomposition
Girls are reference group 
Three fold decomposition
Boys are reference group 
 Char. Coef. Char. Coef. Char. Coef. Interactions Char. Coef. Interactions 
Lower-sec EDC -0.319 1.008 -0.204 0.892 -0.204 1.008 -0.116 -0.319 0.892 0.116 
 (0.308) (3.220) (0.258) (2.863) (0.258) (3.220) (0.387) (0.308) (2.863) (0.387) 
Upper-sec -0.653 2.609 -0.294 2.251 -0.294 2.609 -0.358 -0.653 2.251 0.358 
 (0.447) (1.835) (0.219) (1.591) (0.219) (1.835) (0.379) (0.447) (1.591) (0.379) 
Post-sec not UNI 0.0173 1.042 0.0147 1.045 0.0147 1.042 0.00266 0.0173 1.045 -0.00266 
 (0.736) (2.166) (0.479) (2.201) (0.479) (2.166) (0.258) (0.736) (2.201) (0.258) 
University degree 0.236 0.897 0.0172 1.115 0.0172 0.897 0.218 0.236 1.115 -0.218 
 (0.287) (1.712) (0.332) (2.136) (0.332) (1.712) (0.452) (0.287) (2.136) (0.452) 
Native parents -1.745 15.01** -1.162 14.42** -1.162 15.01** -0.584 -1.745 14.42** 0.584 
 (1.604) (6.785) (1.013) (6.502) (1.013) (6.785) (0.671) (1.604) (6.502) (0.671) 
One bookcases -0.323 2.214 -0.122 2.012 -0.122 2.214 -0.202 -0.323 2.012 0.202 
 (0.204) (1.951) (0.142) (1.769) (0.142) (1.951) (0.188) (0.204) (1.769) (0.188) 
Two bookcases 0.0228 0.510 -0.0105 0.544 -0.0105 0.510 0.0333 0.0228 0.544 -0.0333 
 (0.0582) (1.126) (0.0624) (1.204) (0.0624) (1.126) (0.0849) (0.0582) (1.204) (0.0849) 
Home possess H 0.658 -2.694 0.787 -2.824 0.787 -2.694 -0.130 0.658 -2.824 0.130 
 (1.615) (2.468) (1.939) (2.558) (1.939) (2.468) (0.347) (1.615) (2.558) (0.347) 
Home possess M -1.104 -6.111 -1.504 -5.710 -1.504 -6.111 0.401 -1.104 -5.710 -0.401 
 (0.788) (4.390) (1.010) (4.152) (1.010) (4.390) (0.364) (0.788) (4.152) (0.364) 
TL spoken Als -0.443 10.45** -1.021 11.03** -1.021 10.45** 0.578 -0.443 11.03** -0.578 
 (0.404) (4.575) (0.738) (4.808) (0.738) (4.575) (0.444) (0.404) (4.808) (0.444) 
PC at H&SCL -1.382** 0.275 -1.461** 0.354 -1.461** 0.275 0.0794 -1.382** 0.354 -0.0794 
 (0.627) (2.216) (0.614) (2.819) (0.614) (2.216) (0.613) (0.627) (2.819) (0.613) 
PC at H/SCL 2.503*** 0.396 2.571*** 0.328 2.571*** 0.396 -0.0674 2.503*** 0.328 0.0674 
 (0.788) (5.741) (0.835) (4.765) (0.835) (5.741) (0.979) (0.788) (4.765) (0.979) 
Male teacher 0.890 4.835 -0.174 5.899 -0.174 4.835 1.065 0.890 5.899 -1.065 
 (1.525) (6.424) (1.134) (7.865) (1.134) (6.424) (1.481) (1.525) (7.865) (1.481) 
T. Experience -0.652 2.184 -0.546 2.078 -0.546 2.184 -0.106 -0.652 2.078 0.106 
 (1.124) (8.418) (1.048) (8.027) (1.048) (8.418) (0.401) (1.124) (8.027) (0.401) 
T. Certificate! 0.0710 4.954 0.0185 5.006 0.0185 4.954 0.0525 0.0710 5.006 -0.0525 
 (0.379) (7.664) (0.158) (7.766) (0.158) (7.664) (0.279) (0.379) (7.766) (0.279) 
M SCL RCS 0.394 -13.64* -0.224 -13.02* -0.224 -13.64* 0.618 0.394 -13.02* -0.618 
 (0.808) (7.704) (0.568) (7.213) (0.568) (7.704) (1.283) (0.808) (7.213) (1.283) 
L SCL RSC -0.0625 0.862 -0.139 0.939 -0.139 0.862 0.0766 -0.0625 0.939 -0.0766 
 (0.529) (1.130) (0.939) (1.430) (0.939) (1.130) (0.494) (0.529) (1.430) (0.494) 
T. UNI Degree 3.279 22.87 0.798 25.35 0.798 22.87 2.482 3.279 25.35 -2.482 
 (20.79) (191.6) (1.742) (212.3) (1.742) (191.6) (20.78) (20.79) (212.3) (20.78) 
COMMU.>50000 0.758 0.729 0.646 0.842 0.646 0.729 0.112 0.758 0.842 -0.112 
 (0.817) (4.289) (0.755) (4.973) (0.755) (4.289) (0.687) (0.817) (4.973) (0.687) 
Disadv. 0.0456 10.18 0.637 9.590 0.637 10.18 -0.592 0.0456 9.590 0.592 
 (0.272) (6.347) (1.493) (6.049) (1.493) (6.347) (1.342) (0.272) (6.049) (1.342) 
Class size -0.259 65.30 1.999 63.04 1.999 65.30 -2.258 -0.259 63.04 2.258 
 (2.715) (153.4) (4.880) (148.0) (4.880) (153.4) (5.383) (2.715) (148.0) (5.383) 
Class size sq 1.279 -47.12 -1.522 -44.32 -1.522 -47.12 2.800 1.279 -44.32 -2.800 
 (2.979) (85.69) (4.263) (80.57) (4.263) (85.69) (5.299) (2.979) (80.57) (5.299) 
Constant  -100.4  -100.4   -100.4   -100.4 
  (234.0)  (234.0)   (234.0)   (234.0) 
Total (char/coef) -0.403 -12.87 -1.920 -11.35** -1.920 -12.87 1.517 -0.403 -11.35** -1.517 
 (12.55) (14.49) (3.927) (5.581) (3.927) (14.49) (12.16) (12.55) (5.581) (12.16) 
Raw Gap Boys Girls Total Gap  Boys Girls Total Gap  
 384.0 397.3 -13.27**    384.0 397.3 -13.27**  
 (4.587) (4.995) (6.445)    (4.587) (4.995) (6.445)  
Jackknife Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1ȱ
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TableȱBȬ 5.1:ȱAlgeriaȱdetailedȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(boysȱasȱreference)ȱ Chap
terȱ5.ȱG
en
d
erȱD
ifferen
tialsȱo
nȱM
ath
sȱT
estȱS
co
resȱinȱM
E
N
A
VARIABLES 
Without reweighting 
Boys are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys are reference group F(x) for Boys Reweighted to Girls 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC 0.00236 0.989 -0.000343 0.696 0.00626 -1.107 -0.000909 -1.467 0.00762 -0.994 -0.00111 -0.931 
 (0.104) (3.053) (0.0123) (2.931) (0.0615) (1.866) (0.00722) (1.871) (0.148) (2.140) (0.0178) (2.219) 
Upper-sec -0.251 1.761 -0.256 1.514 -0.117 -0.0496 -0.119 -0.395 -0.144 -0.123 -0.147 -0.244 
 (0.267) (2.473) (0.273) (2.682) (0.235) (2.402) (0.234) (2.361) (0.342) (2.604) (0.339) (2.448) 
Post-sec not UNI -0.151 0.667 -0.154 0.573 -0.0630 -0.623 -0.0641 -0.661 -0.246 0.262 -0.250 0.429 
 (0.224) (1.937) (0.227) (1.834) (0.139) (1.184) (0.140) (1.173) (0.279) (1.835) (0.256) (1.750) 
University degree 0.0432 0.934 0.0450 0.608 0.0716 0.731 0.0746 0.603 0.0944 0.373 0.0983 0.345 
 (0.245) (1.823) (0.241) (1.825) (0.113) (1.125) (0.114) (1.140) (0.191) (1.759) (0.200) (1.818) 
One bookcases -0.464 0.398 -0.454 0.358 -0.711** 1.236 -0.696*** 1.168 -1.185** 2.937 -1.159*** 2.754 
 (0.348) (1.803) (0.306) (1.757) (0.330) (1.261) (0.265) (1.312) (0.566) (2.465) (0.443) (2.689) 
Two bookcases 0.00147 0.197 0.00140 0.17 -0.0173 -0.182 -0.0165 -0.317 -0.0774 -0.102 -0.0740 0.0618 
 (0.117) (1.133) (0.0874) (1.131) (0.0582) (0.760) (0.0525) (0.775) (0.0920) (0.996) (0.0714) (0.991) 
Home possess H 0.0527 -0.985 0.0917 -0.73 0.0566 -1.456 0.0984** -1.814 0.0223 -3.941 0.0387 -3.701 
 (0.216) (4.476) (0.0618) (4.572) (0.193) (2.773) (0.0491) (2.944) (0.108) (3.088) (0.0634) (3.315) 
Home possess M -0.377 3.962 -0.428* 4.433 -0.362 0.564 -0.410** 0.455 -0.385 1.737 -0.437** 1.361 
 (0.262) (5.660) (0.219) (5.598) (0.258) (4.013) (0.171) (4.041) (0.311) (4.538) (0.208) (4.635) 
TL spoken ALs 0.0883 0.731 0.0880 0.541 0.0184 -0.0427 0.0183 -0.129 -0.143 -2.692 -0.143 -3.068 
 (0.151) (3.282) (0.153) (3.231) (0.136) (2.444) (0.129) (2.402) (0.158) (2.582) (0.135) (2.753) 
PC at H&SCL -0.285 0.654 -0.276 0.588 -0.205 0.512 -0.199 0.566 -0.169 0.0739 -0.164 -0.0393 
 (0.273) (0.715) (0.237) (0.789) (0.170) (0.575) (0.154) (0.583) (0.271) (0.890) (0.260) (0.900) 
PC at H/SCL -0.0217 0.894 -0.0348 1.362 -0.0183 -0.708 -0.0294 -0.0614 0.0139 2.597 0.0223 2.916 
 (0.101) (2.658) (0.0469) (2.839) (0.0766) (1.934) (0.0347) (2.076) (0.0309) (2.873) (0.0300) (2.544) 
Male teacher 0.0829 0.0601 0.0718 -0.0413 0.0685 -0.558 0.0593 -0.498 0.142 -0.231 0.123 -0.209 
 (0.173) (4.054) (0.136) (4.165) (0.131) (3.554) (0.114) (3.895) (0.163) (4.756) (0.141) (4.667) 
T. Experience -0.00896 4.613 -0.0124 4.666 -0.0158 -3.592 -0.0219 -3.199 -0.0101 3.859 -0.0140 4.493 
 (0.0464) (9.983) (0.0308) (9.657) (0.175) (5.387) (0.0504) (5.310) (0.0432) (6.885) (0.0306) (7.369) 
T. Certificate! 0.00712 -3.738 0.00801 -3.385 -0.000230 -3.650 -0.000259 -3.304 0.00435 -4.788 0.00489 -4.676 
 (0.0530) (5.570) (0.0412) (5.852) (0.0287) (3.539) (0.0306) (3.631) (0.0687) (4.455) (0.0427) (5.287) 
M SCL RCS 0.0117 -0.465 0.0123 -1.603 0.0239 -1.883 0.0251 -1.339 0.0714 -4.904 0.0750 -3.37 
 (0.0795) (13.03) (0.0845) (13.74) (0.0572) (5.683) (0.0560) (5.578) (0.101) (9.082) (0.106) (7.501) 
L SCL RSC -0.0190 0.330 -0.00945 0.229 -0.0194 0.547 -0.00966 0.705 0.00419 0.881 0.00208 0.94 
 (0.0698) (1.695) (0.0313) (1.683) (0.0472) (1.099) (0.0258) (1.116) (0.0488) (1.431) (0.0279) (1.351) 
T. UNI Degree -0.0138 0.952 -0.0122 1.051 -0.0135 0.398 -0.0120 0.452 0.0227 0.431 0.0201 0.595 
 (0.0932) (1.419) (0.0608) (1.662) (0.0668) (1.005) (0.0441) (1.013) (0.140) (1.594) (0.0764) (1.639) 
COMMU.>50000 0.0473 -3.920 0.0403 -3.641 0.0189 -2.021 0.0161 -1.822 -0.0387 -1.633 -0.0330 -1.509 
 (0.0883) (3.805) (0.0690) (3.440) (0.0551) (2.250) (0.0462) (2.305) (0.0823) (3.453) (0.0635) (3.572) 
Pov 50% Disadv 0.00161 -3.466 0.00188 -3.718 -0.0143 0.738 -0.0166 0.721 -0.00847 1.141 -0.00988 0.676 
 (0.0590) (3.893) (0.0645) (3.968) (0.0455) (2.947) (0.0518) (3.004) (0.0770) (3.507) (0.0639) (3.477) 
Class size 0.689 -25.96 0.707 -34.35 0.501 -38.89 0.514 -46.07 0.524 -42.75 0.537 -49.09 
 (1.185) (76.10) (0.960) (75.29) (0.879) (62.48) (0.714) (65.39) (0.827) (61.10) (0.876) (61.67) 
Class size sq -0.181 11.80 -0.185 16.46 -0.0717 24.77 -0.0732 29.27 -0.173 18.39 -0.177 21.4 
 (0.636) (46.79) (0.458) (46.13) (0.368) (37.72) (0.333) (38.06) (0.413) (39.61) (0.462) (39.83) 
Constant  19.08  24.48  36.65  39.05  40.74  42.16 
  (47.58)  (50.01)  (34.31)  (37.34)  (29.48)  (29.12) 
Total (Expl/Unexpl) -1.552** 8.089*** -1.325** 8.087** -1.736*** 8.389*** -1.395*** 8.178*** -2.209* 7.021** -2.156** 7.033** 
 (0.748) (3.136) (0.597) (3.193) (0.656) (2.333) (0.503) (2.278) (1.165) (3.091) (0.997) (3.104) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 314.0*** 307.5*** 6.537** 389.6*** 382.9*** 6.653*** 466.7*** 461.9*** 4.812*  
 (3.323) (3.221) (3.156) (2.628) (2.819) (2.396) (2.454) (2.582) (2.849)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1  (parents nationality not  included in Algeria, Native parents) Dummy controls for missing observations included. 
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TableȱBȬ 5.2:ȱSyriaȱdetailedȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(boysȱasȱreference)ȱ Chap
terȱ5.ȱG
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tialsȱo
nȱM
ath
sȱT
estȱS
co
resȱinȱM
E
N
A
VARIABLES 
Without reweighting 
Boys  are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys  are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys  are reference group F(x) for Boys Reweighted to Girls 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC -0.0325 1.887 -0.0253 1.834 -0.0544 0.836 -0.0423 -0.459 -0.0878 2.021 -0.0682 -1.542 
 (0.260) (4.528) (0.165) (4.890) (0.144) (3.336) (0.0942) (3.588) (0.286) (4.064) (0.160) (5.186) 
Upper-sec -0.281 3.810 -0.383 4.427 0.185 0.612 0.252 0.383 0.258 1.794 0.351 -0.84 
 (0.444) (3.286) (0.563) (3.824) (0.360) (2.954) (0.504) (3.690) (0.488) (3.353) (0.657) (4.362) 
Post-sec not UNI 0.452 4.998 0.561 4.457 0.409 1.633 0.509* 1.885 0.485 3.058 0.603 2.129 
 (0.354) (4.261) (0.355) (4.595) (0.346) (3.221) (0.277) (3.523) (0.568) (3.548) (0.419) (4.514) 
University degree 0.00228 0.924 0.128 1.31 0.00310 -0.445 0.174 -1.219 0.00334 0.0460 0.188 -0.249 
 (0.185) (2.419) (0.107) (3.201) (0.381) (1.962) (0.144) (2.041) (0.481) (2.440) (0.156) (3.065) 
Native parents -1.533** 8.023 -1.608** 8.956 -1.218** 15.79* -1.278*** 20.89* -0.637 5.867 -0.668 6.526 
 (0.761) (14.37) (0.744) (14.94) (0.593) (9.190) (0.441) (11.07) (0.571) (10.97) (0.572) (13.90) 
One bookcases -0.0781 -0.825 -0.0644 -0.565 -0.0713 -0.110 -0.0587 -0.295 -0.0533 -0.649 -0.0439 -0.671 
 (0.107) (2.350) (0.0852) (2.121) (0.109) (2.139) (0.0804) (2.332) (0.187) (3.323) (0.126) (3.570) 
Two bookcases 0.0383 0.455 0.0183 0.877 -0.0106 0.339 -0.00507 0.466 -0.0914 0.312 -0.0436 -1.372 
 (0.0637) (1.934) (0.0301) (1.863) (0.0541) (1.310) (0.0281) (1.731) (0.254) (2.323) (0.108) (2.696) 
Home possess H -2.072 5.683 -1.778** 2.854 -2.068 0.206 -1.774*** -1.465 -1.577 -0.0711 -1.353* -0.346 
 (1.333) (6.072) (0.775) (4.990) (1.381) (5.491) (0.679) (5.926) (1.304) (7.412) (0.733) (8.278) 
Home possess M 0.570 6.680 0.463 1.548 0.491 2.326 0.398 0.508 0.291 -0.0271 0.236 0.723 
 (0.600) (8.112) (0.282) (8.326) (0.715) (6.771) (0.288) (7.088) (0.590) (7.649) (0.222) (9.309) 
TL spoken ALs 0.613 6.104 0.337 2.676 0.0688 3.480 0.0378 -1.753 -0.0592 -0.724 -0.0325 -5.032 
 (0.644) (13.26) (0.340) (14.98) (0.320) (6.066) (0.175) (7.210) (0.479) (8.920) (0.263) (11.88) 
PC at H&SCL 0.310 -1.990 0.263 -1.858 0.377 -2.594 0.321 -0.944 0.158 -1.260 0.134 -1.383 
 (0.395) (6.021) (0.235) (7.341) (0.436) (5.204) (0.271) (5.344) (0.318) (5.854) (0.236) (6.276) 
PC at H/SCL 1.214 -6.914 1.454** -5.715 1.214* -7.163 1.453*** -3.165 0.442 -1.636 0.529 -1.172 
 (0.753) (6.854) (0.683) (8.296) (0.632) (5.261) (0.528) (5.750) (0.650) (7.716) (0.732) (8.350) 
Male teacher 0.303 6.637 0.300 5.963 1.325 5.257 1.315 5.657 3.042 4.998 3.020 5.935 
 (2.731) (5.790) (2.717) (5.793) (2.322) (5.172) (2.309) (5.279) (2.358) (5.616) (2.357) (6.088) 
T. Experience 0.218 -12.97 0.107 -9.876 -0.100 -10.63 -0.0494 -6.198 0.356 -13.06 0.176 -12.76 
 (1.015) (13.49) (0.488) (12.78) (1.050) (13.16) (0.486) (13.94) (0.875) (10.80) (0.421) (11.29) 
T. Certificate! 0.250 -1.723 0.540 -3.721 0.299 -8.560 0.646 -10.76 0.0410 -0.917 0.0886 -2.054 
 (1.005) (16.43) (0.657) (15.68) (0.989) (14.64) (0.627) (15.23) (0.475) (15.24) (0.620) (17.91) 
M SCL RCS -0.0535 -6.710 -0.0105 -10.05 0.0294 -7.921 0.00577 -11.12 0.00735 -21.58 0.00144 -29.04 
 (0.547) (25.40) (0.361) (23.97) (0.485) (23.01) (0.408) (22.42) (0.389) (19.85) (0.230) (20.33) 
L SCL RSC -1.527 -1.000 -1.467 -1.756 0.970 -0.507 0.932 -0.686 0.0552 -0.804 0.0530 -1.058 
 (2.844) (1.410) (2.569) (1.629) (2.206) (0.994) (2.008) (1.026) (1.387) (0.944) (1.327) (1.006) 
T. UNI Degree 1.485 3.883 1.526 1.506 0.911 2.514 0.936 0.902 0.186 1.581 0.192 -2.244 
 (1.360) (7.914) (1.112) (6.857) (1.296) (5.429) (1.006) (5.671) (0.772) (6.390) (0.764) (7.148) 
COMMU.>50000 -0.843 2.102 -0.673 0.162 0.296 1.607 0.236 -1.171 0.835 3.952 0.666 0.508 
 (1.159) (8.543) (0.867) (8.299) (0.599) (5.768) (0.483) (6.390) (1.246) (7.255) (0.956) (7.545) 
Pov 50% Disadv -3.405 -9.241 -3.407* -7.052 -4.224 -11.65* -4.226** -9.161 -4.459 -9.608 -4.461*** -9.886 
 (2.657) (7.310) (1.939) (6.623) (3.289) (6.716) (1.831) (6.786) (3.265) (6.014) (1.731) (7.043) 
Class size 5.118 -22.81 2.613 44.27 3.802 55.96 1.941 71.86 2.536 134.9 1.295 112.2 
 (6.193) (207.9) (3.295) (207.0) (3.880) (237.6) (2.028) (243.4) (3.599) (260.4) (1.854) (261.3) 
Class size sq -2.605 10.14 -0.520 -39.58 -2.018 -30.34 -0.402 -45.1 -0.718 -92.89 -0.143 -87.84 
 (4.981) (119.5) (1.964) (120.0) (2.676) (133.6) (0.733) (137.5) (3.014) (149.7) (0.795) (150.3) 
Constant  16.05  13.50  11.09  14.11  4.382  51.77 
  (107.9)  (105.3)  (128.1)  (130.5)  (129.7)  (130.1) 
Total (Expl/Unexpl) -5.365 16.03* -2.894 13.58 -2.476 23.21*** -0.00472 22.48*** 2.483 15.74* -0.800 15.39* 
 (6.551) (9.299) (3.391) (9.484) (5.920) (7.581) (3.261) (8.133) (6.932) (8.257) (3.262) (9.324) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 296.6*** 285.9*** 10.67 405.7*** 385.0*** 20.73*** 510.8*** 492.6*** 18.22***  
 (6.700) (6.494) (7.993) (5.767) (4.977) (6.812) (5.520) (5.169) (5.975)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included 
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TableȱBȬ 5.3:ȱTunisiaȱdetailedȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(boysȱasȱreference)ȱ Chap
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N
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VARIABLES 
Without reweighting 
Boys  are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys  are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys  are reference group F(x) for Boys Reweighted to Girls 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC 0.137 1.926 0.142 1.87 0.163 1.779 0.169 2.212 0.438 0.0804 0.454 0.468 
 (0.454) (4.722) (0.450) (4.907) (0.317) (3.151) (0.234) (3.283) (0.381) (4.253) (0.299) (4.416) 
Upper-sec 0.0285 1.274 0.0303 1.809 -0.0159 2.786 -0.0169 3.166 0.0753 3.398 0.0801 4.115 
 (0.187) (4.098) (0.199) (3.909) (0.133) (3.705) (0.119) (3.713) (0.181) (4.397) (0.167) (4.601) 
Post-sec not UNI 0.00490 -0.163 0.00578 0.288 -0.000391 -0.861 -0.000461 -0.63 -0.0195 -1.348 -0.0230 -0.828 
 (0.0597) (3.351) (0.0707) (3.194) (0.0567) (1.975) (0.0427) (2.094) (0.155) (3.037) (0.0541) (3.199) 
University degree 0.135 0.394 0.145 0.322 0.109 -0.0676 0.117 0.0384 0.448 0.315 0.481 0.513 
 (0.349) (3.443) (0.353) (3.358) (0.137) (1.351) (0.133) (1.481) (0.407) (4.188) (0.312) (4.204) 
Native parents -1.001* 17.89 -1.007*** 16.76 -0.829** 15.30 -0.834*** 15.15 -0.546** -2.035 -0.549*** -3.956 
 (0.566) (18.13) (0.369) (18.39) (0.378) (10.51) (0.215) (10.40) (0.241) (11.08) (0.176) (11.08) 
One bookcases -0.240 0.452 -0.248* 0.5 -0.438* 0.604 -0.452** 0.292 -0.778 2.649 -0.802*** 2.213 
 (0.163) (1.987) (0.150) (1.977) (0.259) (2.861) (0.219) (2.647) (0.481) (2.928) (0.265) (2.913) 
Two bookcases 0.0261 -0.587 0.0268 -0.374 0.258 -0.209 0.265** -0.107 0.547 -2.371 0.562*** -2.239 
 (0.109) (0.804) (0.113) (0.837) (0.246) (1.067) (0.127) (1.016) (0.532) (1.669) (0.182) (1.692) 
Home possess H 0.606 -4.665 0.593* -4.569 0.741 -4.524 0.726*** -4.35 0.545 -4.533 0.534** -5.257 
 (0.509) (6.931) (0.326) (6.776) (0.565) (3.992) (0.209) (4.158) (0.472) (4.240) (0.223) (4.459) 
Home possess M -0.172 -8.920 -0.167 -9.178 -0.424 -6.661 -0.410** -5.479 -0.204 -5.455 -0.197 -6.001 
 (0.350) (8.198) (0.308) (8.987) (0.271) (5.026) (0.194) (5.152) (0.235) (3.666) (0.180) (3.897) 
TL spoken ALs -0.222 -0.535 -0.228* -0.369 -0.167 0.123 -0.171 0.0248 -0.268 -0.0314 -0.275*** -0.0648 
 (0.197) (1.163) (0.132) (1.141) (0.181) (0.937) (0.117) (0.976) (0.167) (0.694) (0.0987) (0.713) 
PC at H&SCL -0.293 0.217 -0.280 -0.0088 -0.356 -0.257 -0.340*** -0.307 -0.127 0.310 -0.121 0.252 
 (0.215) (0.866) (0.200) (0.876) (0.229) (0.655) (0.113) (0.650) (0.129) (0.443) (0.0971) (0.429) 
PC at H/SCL -0.422 -1.197 -0.418** -2.06 -0.292 -1.953 -0.289** -1.917 -0.0944 2.867 -0.0936 2.553 
 (0.299) (7.059) (0.208) (6.532) (0.259) (3.351) (0.114) (3.358) (0.125) (3.229) (0.104) (3.283) 
Male teacher 0.00285 2.004 0.00112 3.065 0.00370 1.074 0.00145 1.434 0.000129 3.451 5.09e-05 4.53 
 (0.142) (4.871) (0.0437) (4.705) (0.0855) (4.506) (0.0267) (4.313) (0.0352) (5.841) (0.0124) (5.841) 
T. Experience -0.0998 -1.872 -0.105 -2.545 -0.172 -1.247 -0.181 -1.116 -0.204 4.540 -0.213 4.73 
 (0.217) (9.484) (0.221) (9.310) (0.233) (3.777) (0.113) (3.820) (0.360) (7.125) (0.205) (6.947) 
T. Certificate! -0.00521 -5.228 -0.00597 -3.74 -0.0280 1.019 -0.0321 2.386 0.0380 -2.525 0.0435 -1.784 
 (0.0910) (6.867) (0.0708) (6.465) (0.0779) (10.10) (0.0771) (10.21) (0.0785) (12.39) (0.0987) (12.71) 
M SCL RCS 0.0160 5.638 0.0236 6.018 -0.0100 -0.467 -0.0147 0.488 0.00792 -0.976 0.0117 -0.0104 
 (0.120) (8.403) (0.0789) (7.203) (0.168) (11.28) (0.0778) (11.61) (0.0752) (12.97) (0.0590) (13.33) 
L SCL RSC 0.0624 -0.0445 0.0739 0.336 0.0919 -1.668 0.109 -1.365 -0.125 1.598 -0.148 1.692 
 (0.211) (3.523) (0.242) (2.836) (0.175) (3.533) (0.166) (3.434) (0.230) (4.211) (0.181) (4.219) 
T. UNI Degree -0.0157 19.27 -0.0161 17.63 0.0451 -3.018 0.0461 -3.176 0.0375 -16.10 0.0383 -17.29 
 (0.0776) (18.95) (0.0722) (21.09) (0.147) (22.98) (0.0856) (21.08) (0.180) (39.26) (0.157) (38.47) 
COMMU.>50000 0.0195 0.276 0.0229 0.89 2.40e-05 -0.252 2.81e-05 0.215 0.0284 1.144 0.0332 0.797 
 (0.0693) (1.945) (0.0810) (1.798) (0.0958) (1.606) (0.0916) (1.487) (0.134) (2.655) (0.141) (2.653) 
Pov 50% Disadv -0.0835 -2.390 -0.0892 -2.327 -0.0964 -2.132 -0.103 -1.191 0.00426 5.093 0.00455 5.338 
 (0.0783) (5.243) (0.0650) (5.095) (0.196) (4.415) (0.0761) (4.080) (0.0601) (5.551) (0.0542) (5.470) 
Class size 0.944 -116.4** 0.809 -125.1** 0.955 -52.43 0.818 -63.21 0.842 24.25 0.721 16.59 
 (1.301) (52.32) (0.635) (51.27) (1.456) (116.7) (0.632) (122.5) (1.389) (89.93) (0.510) (87.50) 
Class size sq -1.471 62.77* -1.270* 65.11** -1.559 29.66 -1.346* 37.3 -1.384 -8.148 -1.195* -1.387 
 (1.303) (32.80) (0.732) (31.95) (1.510) (65.31) (0.754) (67.52) (1.250) (47.97) (0.643) (44.34) 
Constant  -98.18  -233.2  49.21  45.97  7.250  8.491 
  (63.97)  (686.5)  (61.00)  (62.47)  (72.07)  (72.46) 
Total (Expl/Unexpl) -2.373** 25.83*** -2.150*** 26.31*** -2.383* 24.90*** -1.820*** 25.02*** -0.419 15.80*** -0.387 15.90*** 
 (1.146) (4.056) (0.634) (4.095) (1.359) (3.486) (0.657) (3.399) (1.853) (4.291) (0.790) (4.242) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 349.5*** 326.1*** 23.46*** 429.7*** 407.1*** 22.52*** 515.3*** 499.9*** 15.38***  
 (4.498) (3.338) (4.150) (3.169) (3.189) (3.833) (4.277) (3.814) (4.808)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included 
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TableȱBȬ 5.4:ȱTurkeyȱdetailedȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(boysȱasȱreference)ȱ Chap
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VARIABLES 
Without reweighting 
Boys  are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys  are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys  are reference group F(x) for Boys Reweighted to Girls 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC -0.0118 1.672 -0.0133 2.077 -0.0994 -7.450 -0.112 -7.391 -0.170 -2.110 -0.192 -1.66 
 (0.368) (9.911) (0.271) (10.40) (0.186) (7.826) (0.160) (7.614) (0.204) (5.474) (0.127) (4.776) 
Upper-sec -0.493 0.754 -0.508 1.786 -1.166* -0.144 -1.201*** 0.109 -0.693 -0.898 -0.714 -0.75 
 (0.480) (4.961) (0.491) (4.733) (0.697) (3.929) (0.414) (4.214) (0.552) (4.003) (0.476) (3.851) 
Post-sec not UNI 0.0155 -0.251 0.0154 -0.127 0.0522 0.0712 0.0518 0.0717 0.0306 -2.194 0.0304 -2.538* 
 (0.0407) (0.858) (0.0192) (0.835) (0.354) (0.993) (0.0780) (0.973) (0.284) (1.694) (0.0714) (1.479) 
University degree -0.00728 -1.211 -0.00726 -0.878 -0.251 -1.431 -0.250** -1.088 -0.876 0.129 -0.873** -2.162 
 (0.119) (1.776) (0.0791) (1.753) (0.408) (1.483) (0.116) (1.550) (1.390) (3.862) (0.358) (3.886) 
Native parents -0.869 47.06 -0.787*** 60.31 -0.543** 44.43 -0.492*** 41.89 -0.220 9.198 -0.199 6.469 
 (0.581) (42.77) (0.256) (50.09) (0.251) (30.17) (0.158) (29.06) (0.205) (26.41) (0.160) (27.38) 
One bookcases -0.402 0.274 -0.348 0.2 -0.959* 0.244 -0.830*** 0.552 -1.306* 5.008 -1.130*** 2.919 
 (0.380) (3.258) (0.271) (3.431) (0.505) (2.628) (0.194) (2.871) (0.711) (3.799) (0.378) (4.117) 
Two bookcases -0.727 1.783 -0.741 1.877 -1.679*** 2.001 -1.711*** 2.441 -3.616*** 7.174* -3.687*** 5.638 
 (0.604) (2.692) (0.625) (3.076) (0.511) (2.408) (0.480) (2.631) (1.138) (4.153) (0.960) (5.307) 
Home possess H 0.598 -10.04 0.538 -7.595 0.663 -5.138 0.596** -3.743 -0.0892 -5.958 -0.0802 -7.194 
 (0.878) (10.56) (0.467) (10.25) (0.527) (6.451) (0.291) (6.374) (0.431) (7.589) (0.396) (7.432) 
Home possess M -0.549 -19.50 -0.520 -16.83 -0.671 -0.889 -0.635** -0.195 0.0528 4.792 0.0500 2.767 
 (0.798) (18.14) (0.579) (17.16) (0.423) (8.568) (0.310) (7.956) (0.259) (6.531) (0.249) (8.644) 
TL spoken ALs -1.380* -25.19 -1.398* -22.58 -2.642*** -3.090 -2.677*** -0.538 -0.156 -17.47 -0.158 -19.34 
 (0.816) (16.04) (0.829) (17.49) (0.769) (9.856) (0.705) (11.06) (0.884) (12.75) (0.895) (12.84) 
PC at H&SCL -0.00260 -4.366 -0.0763 -4.671 -0.00499 -2.300 -0.146 -1.992 -0.0115 12.02* -0.337 10.62 
 (0.224) (8.159) (0.103) (7.750) (0.306) (4.874) (0.117) (4.538) (0.766) (6.363) (0.219) (6.695) 
PC at H/SCL -0.542 -8.490 -0.523 -8.886 -0.726 -2.986 -0.701 -1.569 -0.665 11.31 -0.642 8.797 
 (0.845) (14.61) (0.770) (14.87) (0.598) (8.420) (0.546) (7.437) (0.615) (8.178) (0.560) (8.536) 
Male teacher -0.294 -0.350 -0.284 0.832 -0.251 0.390 -0.242 -1.075 0.313 -10.84 0.301 -8.282 
 (0.344) (9.717) (0.247) (9.498) (0.240) (6.243) (0.182) (6.182) (0.474) (10.55) (0.335) (10.68) 
T. Experience -0.0380 -0.342 -0.0440 -0.671 -0.186 -3.827 -0.216 -1.322 -0.205 -5.366 -0.238 -1.786 
 (0.288) (19.31) (0.265) (20.61) (0.422) (11.49) (0.283) (8.873) (0.412) (15.64) (0.463) (12.86) 
T. Certificate! 0.0110 -74.72 0.0137 -100.5 -0.0321 -16.62 -0.0399 -16.33 -0.0381 -0.0530 -0.0474 -6.883 
 (0.0824) (84.68) (0.102) (102.2) (0.0239) (68.19) (0.0294) (79.18) (0.0404) (23.32) (0.0494) (22.93) 
M SCL RCS 0.0166 3.639 -0.0793 5.741 0.0361 -7.414 -0.173 -2.878 0.00267 6.796 -0.0128 5.764 
 (0.300) (11.26) (0.155) (10.41) (0.571) (13.92) (0.296) (13.84) (0.0701) (28.68) (0.107) (30.35) 
L SCL RSC -0.254 0.566 -0.140 1.991 -0.324 -1.941 -0.178 -0.0282 0.0395 5.950 0.0217 5.726 
 (0.567) (6.337) (0.298) (6.169) (0.623) (4.664) (0.322) (4.707) (0.302) (10.50) (0.169) (10.93) 
T. UNI Degree 0.172 6.982 0.188 4.75 0.203 -8.913 0.223 -10.34 -0.538 -27.07 -0.591 -24.07 
 (0.348) (24.60) (0.359) (26.18) (0.407) (14.70) (0.387) (11.58) (0.903) (24.40) (0.892) (20.93) 
COMMU.>50000 -0.0109 14.36 -0.0423 15.47 -0.00552 4.757 -0.0213 4.647 -0.0101 -0.858 -0.0391 -1.508 
 (0.569) (12.08) (0.192) (12.60) (0.260) (6.996) (0.0864) (7.768) (0.558) (10.58) (0.191) (10.53) 
Pov 50% Disadv -0.379 1.626 -0.421 -1.989 -0.807* 3.491 -0.897** 2.129 -1.806* -8.898 -2.008*** -6.182 
 (0.282) (9.401) (0.311) (9.290) (0.464) (7.753) (0.409) (7.329) (0.939) (12.13) (0.692) (12.67) 
Class size 0.237 -89.04 0.193 -68.87 -0.765 7.609 -0.622 24.61 2.323 -106.9 1.889 -100.7 
 (0.537) (88.53) (0.437) (84.03) (0.818) (86.33) (0.592) (81.21) (2.391) (111.4) (1.333) (114.2) 
Class size sq -0.109 37.60 -0.0763 27.41 0.733 -0.198 0.513 -6.335 -1.885 62.03 -1.321 59.54 
 (0.453) (38.50) (0.323) (35.77) (0.709) (39.04) (0.456) (36.32) (1.765) (51.07) (0.925) (53.07) 
Constant  123.9  117.4  10.67  -10.85  86.91  96.29 
  (85.88)  (110.2)  (91.12)  (97.19)  (101.7)  (101.8) 
Total (Expl/Unexpl) -6.409*** 4.219 -5.654*** 4.147 -9.579*** 9.525** -10.08*** 9.724** -8.819*** 15.16* -10.32*** 14.73* 
 (2.195) (6.755) (1.564) (7.007) (1.989) (4.376) (1.231) (4.400) (3.351) (8.050) (1.882) (7.627) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 295.9*** 298.1*** -2.190 424.3*** 424.3*** -0.0535 584.1*** 577.7*** 6.344  
 (4.821) (7.729) (6.928) (5.205) (6.057) (4.704) (8.536) (7.330) (7.251)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included 
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TableȱBȬ 5.5:ȱIranȱdetailedȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(boysȱasȱreference)ȱ Chap
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VARIABLES 
Without reweighting 
Boys are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys are reference group F(x) for Boys Reweighted to Girls 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC 0.101 -5.306 2.152 8.919 -0.0174 -2.509 -0.369 9.443 0.0225 -0.821 0.478 10.44 
 (0.301) (5.514) (4.389) (12.42) (0.0743) (3.178) (1.363) (16.75) (0.155) (3.418) (2.424) (18.55) 
Upper-sec -0.0751 -1.052 0.241 3.369 -0.805* 0.155 2.584 2.155 -1.263* 6.726** 4.053 5.179 
 (0.589) (4.128) (1.800) (5.538) (0.485) (2.365) (3.288) (7.003) (0.672) (3.406) (4.982) (9.515) 
Post-sec not UNI 0.0953 -0.818 0.470 0.781 0.257 -1.237 1.269 -0.487 0.620 3.995* 3.058 -2.615 
 (0.250) (1.609) (1.237) (2.404) (0.301) (1.775) (2.532) (3.723) (0.898) (2.366) (7.636) (17.04) 
University degree 0.0307 -0.957 -0.435 1.995 -0.128 -1.892 1.808 -1.269 -0.546 3.242 7.748* -2.134 
 (0.319) (2.494) (1.705) (3.112) (0.344) (1.917) (1.454) (4.624) (1.645) (3.196) (4.304) (4.484) 
Native parents -0.579 36.77 -1.686 -4.024 -0.461 47.70** -1.342 13.59 -0.391 6.656 -1.141 -79.29 
 (0.573) (31.52) (3.095) (31.51) (0.284) (21.97) (1.695) (26.50) (0.238) (19.08) (1.483) (196.5) 
One bookcases 0.00773 -1.910 0.277 -2.525 0.0924 0.470 3.311 3.836* 0.168 3.209 6.022 -4.511 
 (0.0548) (1.711) (1.451) (2.588) (0.471) (1.940) (3.959) (2.234) (1.018) (3.089) (8.311) (7.375) 
Two bookcases 0.220 -2.339 -0.778 -1.505 -0.0913 -1.723 0.322 2.734** -0.267 -2.336 0.944 1.752 
 (0.491) (2.019) (1.936) (1.114) (0.294) (2.011) (1.042) (1.376) (0.435) (3.221) (1.488) (14.02) 
Home possess H 0.0273 1.924 1.369 -3.276 0.0867 2.901 4.346 -3.553 0.170 9.029 8.506 5.938 
 (0.236) (5.260) (4.641) (12.90) (1.128) (6.244) (8.905) (8.023) (1.623) (7.062) (11.93) (21.95) 
Home possess M -0.478 4.065 0.485 -7.878 -0.427 5.508 0.434 -2.229 -0.381 6.888 0.387 8.526 
 (0.668) (5.821) (0.720) (21.60) (0.429) (4.238) (0.499) (10.84) (0.474) (4.889) (0.510) (29.16) 
TL spoken ALs -1.767 2.214 7.383 -7.994 -1.590 -0.953 6.640 -7.677 -0.168 -9.476 0.703 -5.145 
 (1.291) (7.903) (13.18) (7.180) (1.473) (7.231) (13.46) (5.365) (1.177) (9.028) (4.790) (31.56) 
PC at H&SCL -0.232 -0.120 0.808 -0.927 -0.418 0.666 1.457 -0.974 -1.235 -3.193 4.304* -6.37 
 (0.762) (1.097) (0.697) (1.001) (0.798) (1.620) (0.973) (1.534) (2.743) (5.058) (2.207) (5.739) 
PC at H/SCL 0.196 -1.536 2.982 -3.739 0.240 1.374 3.653 -2.56 0.0490 -6.329 0.747 -1.594 
 (0.720) (4.683) (7.753) (4.962) (0.471) (5.346) (5.357) (4.955) (0.244) (5.575) (4.008) (15.06) 
Male teacher 8.091 4.387 8.709 4.612 0.378 3.375 0.407 7.087 9.413 3.963 10.13 10.54 
 (55.08) (7.465) (55.95) (2.828) (38.27) (5.675) (38.48) (4.586) (36.57) (6.101) (37.64) (10.52) 
T. Experience 0.528 -1.084 3.013 -5.037 0.275 -4.118 1.567 -1.255 -0.414 -25.60 -2.362 2.125 
 (1.342) (16.92) (8.987) (13.42) (0.977) (13.21) (5.874) (13.17) (1.080) (17.28) (7.915) (32.56) 
T. Certificate!             
             
M SCL RCS -0.316 -10.20 -11.94 3.206 -0.370 -7.677 -13.99 6.297 -0.681 -25.20 -25.74 -13.79 
 (1.821) (11.27) (21.65) (10.96) (1.570) (12.41) (18.98) (11.24) (3.577) (30.71) (44.21) (31.88) 
L SCL RSC 0.0785 -8.479* 35.02 -0.856 0.0629 -4.645 28.05 -1.012 0.0599 -4.579 26.75 -8.639 
 (2.832) (4.632) (43.54) (3.146) (2.102) (4.397) (33.09) (3.485) (2.763) (7.893) (46.91) (10.78) 
T. UNI Degree 0.447 -7.431 -2.198 -3.336 -0.458 2.114 2.252 2.978 -1.546 13.55 7.596 7.582 
 (1.598) (9.660) (7.025) (7.591) (0.889) (6.089) (3.876) (6.134) (1.808) (9.493) (6.620) (16.78) 
COMMU.>50000 -0.0877 -17.46* -3.319 -14.98* 0.208 -0.564 7.892 -12.33 0.338 11.89 12.81 1.286 
 (0.390) (10.21) (7.277) (7.919) (1.354) (9.181) (12.86) (8.329) (2.281) (9.861) (20.31) (18.59) 
Pov 50% Disadv -1.638 -4.198 5.257 0.423 -1.811 -3.163 5.812 0.253 -1.309 -6.943 4.201 -12.31 
 (1.644) (7.575) (6.825) (5.800) (1.607) (5.558) (8.376) (4.313) (2.013) (9.199) (8.585) (12.59) 
Class size 13.49 259.3 93.62 -56.39 2.824 158.3 19.60 28.72 -5.745 218.7 -39.87 218.7 
 (13.47) (208.3) (136.6) (195.8) (5.624) (137.7) (39.73) (160.0) (9.812) (183.4) (102.1) (361.5) 
Class size sq -9.036 -106.9 -69.21 44.75 -1.582 -76.09 -12.11 7.587 4.060 -136.3 31.10 -73.95 
 (11.26) (108.4) (123.0) (111.1) (4.564) (72.57) (36.73) (97.54) (8.364) (100.9) (92.57) (224.5) 
Constant  -162.2  -25.09  -120.2  -112.3*  -65.76  -69.71 
  (107.7)  (72.93)  (87.77)  (65.55)  (95.95)  (328.2) 
Total (Expl/Unexpl) 8.943 -25.18 66.30 63.05* -6.725 0.0366 60.13 -73.11** -4.121 6.596 60.14 -21.31 
 (55.52) (55.83) (75.28) (33.34) (37.70) (38.61) (85.85) (33.48) (37.25) (38.08) (69.05) (78.97) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 287.5*** 303.7*** -16.24* 397.8*** 404.5*** -6.689 517.4*** 514.9*** 2.475  
 (7.344) (5.504) (9.314) (6.456) (5.387) (8.398) (9.796) (10.17) (14.02)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included 
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TableȱBȬ 5.6:ȱJordanȱdetailedȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(boysȱasȱreference)ȱ Chap
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VARIABLES 
Without reweighting 
Boys  are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys  are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys  are reference group F(x) for Boys Reweighted to Girls 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC -0.0559 1.335 0.0115 14.44 0.0998 -0.367 -0.0205 -1.633 -0.147 1.850 0.0301 -0.293 
 (0.481) (3.498) (0.199) (14.97) (0.341) (1.941) (0.432) (8.300) (0.183) (1.648) (0.178) (3.034) 
Upper-sec -1.738 3.852 -1.161 41.99 -0.842 1.422 -0.563 24.62 -0.742 7.396 -0.496 6.764 
 (1.234) (7.692) (1.934) (37.75) (0.730) (5.612) (0.625) (21.51) (0.583) (5.131) (0.742) (8.208) 
Post-sec not UNI -1.501 2.047 0.434 24.3 -1.907* -0.0170 0.551 11.18 -1.657** 6.526** 0.479 -0.842 
 (1.079) (5.884) (1.142) (24.13) (1.049) (5.366) (1.252) (16.17) (0.715) (3.326) (0.964) (4.137) 
University degree 1.767 0.887 -1.725 26.88 2.221** -0.761 -2.168 15.57 2.513** 4.485 -2.453 -1.397 
 (1.379) (6.339) (2.444) (32.38) (1.055) (5.540) (2.431) (20.45) (1.151) (4.403) (2.575) (6.506) 
Native parents 0.127 -10.31 -0.0255 2.996 0.114 -6.303 -0.0229 7.421 0.440 -15.92* -0.0887 -3.629 
 (0.259) (11.69) (0.537) (25.33) (0.424) (7.964) (1.175) (23.11) (0.508) (9.268) (1.442) (22.73) 
One bookcases -0.564 2.010 0.592 -14.13 -0.737* 4.718 0.774 2.009 -0.551 1.515 0.579 0.648 
 (0.357) (4.458) (0.536) (11.33) (0.401) (3.601) (0.783) (13.61) (0.344) (3.440) (0.526) (6.912) 
Two bookcases 0.0261 0.232 -0.351 -2.513 0.101 2.310 -1.357 -4.272 0.0835 1.005 -1.125 2.987 
 (0.0387) (2.853) (0.488) (5.266) (0.379) (3.186) (1.189) (6.188) (0.555) (3.742) (2.068) (7.723) 
Home possess H 0.239 -3.518 -6.592 14.81 0.184 -5.208 -5.078 -63.84 0.0503 3.448 -1.388 -8.56 
 (2.491) (17.79) (7.975) (72.74) (2.203) (8.699) (6.894) (58.45) (0.631) (7.372) (2.361) (23.82) 
Home possess M -4.056** 5.031 1.704 34.01 -1.998 -7.493 0.839 -73.91 -0.601 0.532 0.252 -2.681 
 (2.002) (17.59) (4.843) (61.86) (1.283) (7.223) (3.095) (59.43) (0.578) (6.009) (0.902) (18.97) 
TL spoken ALs -0.305 -1.465 -0.861 13.62 -1.069 -12.00 -3.022 -43.01 -0.457 -0.623 -1.293 8.692 
 (0.581) (14.44) (2.123) (38.87) (0.945) (9.461) (3.993) (26.69) (0.501) (10.32) (2.125) (23.13) 
PC at H&SCL 0.315 -6.763 0.797 0.0442 -0.197 3.369 -0.499 47.7 -0.277 -0.651 -0.700 30.31 
 (0.979) (12.48) (1.892) (15.38) (0.425) (10.42) (1.048) (40.40) (0.371) (8.965) (0.822) (37.52) 
PC at H/SCL -0.175 -10.43 -1.467 -8.456 -0.0732 -2.696 -0.614 6.228 0.000147 1.860 0.00123 23.02 
 (1.839) (12.72) (3.076) (21.54) (0.719) (7.387) (1.379) (34.52) (0.186) (7.593) (0.433) (25.57) 
Male teacher 23.44 1.316* 22.96 0.235 14.96 0.523 14.66 0.401 13.30 0.863 13.02 1.286 
 (21.85) (0.726) (21.41) (1.157) (27.44) (0.520) (26.96) (1.442) (21.63) (0.593) (21.22) (0.852) 
T. Experience 0.0648 -3.342 -0.294 -25.08 -0.0503 -13.33 0.229 -34.43 -0.175 -23.45** 0.793 -98.68 
 (0.364) (14.53) (1.124) (38.88) (0.381) (11.92) (0.923) (66.17) (1.593) (9.639) (2.876) (60.09) 
T. Certificate! 0.276 8.646 -0.839 -4.717 0.0401 -0.557 -0.122 8.166 0.0131 -1.648 -0.0399 17.61 
 (0.857) (16.52) (2.502) (34.28) (1.025) (17.71) (2.671) (85.72) (0.827) (15.36) (2.941) (50.80) 
M SCL RCS 0.140 -22.26 0.296 -44.8 0.112 -21.16 0.237 -59.19 0.133 -11.71 0.281 -109.9 
 (1.755) (16.77) (3.881) (37.51) (0.711) (18.59) (1.819) (79.92) (1.370) (14.92) (3.104) (77.84) 
L SCL RSC -0.0257 -6.501* -3.524 -5.699 -0.0223 -7.862** -3.058 -11.89 -0.0179 -3.769 -2.445 -15.56 
 (1.823) (3.342) (2.283) (5.034) (1.094) (3.359) (2.155) (9.549) (1.169) (3.109) (1.725) (10.42) 
T. UNI Degree -1.713 55.01 0.158 57.63 -1.224 34.30 0.113 -26.64 -0.529 25.90 0.0490 46.39 
 (2.561) (40.57) (4.889) (38.64) (1.593) (34.77) (2.571) (76.46) (0.914) (35.17) (1.050) (65.03) 
COMMU.>50000 0.452 -8.241 0.0890 -21.58 2.316 -3.664 0.456 -79.98*** 1.851 -1.388 0.364 -14.27 
 (1.393) (9.902) (0.512) (17.68) (2.124) (8.102) (4.389) (24.92) (1.724) (6.710) (3.721) (18.67) 
Pov 50% Disadv 2.139 -1.786 0.564 -9.768 1.838 -1.984 0.485 46.52 0.327 6.246 0.0861 -9.626 
 (2.575) (9.604) (5.048) (19.26) (2.025) (10.17) (3.021) (29.12) (1.227) (7.522) (0.866) (16.81) 
Class size 0.958 -27.11 -2.889 171.3 1.979 -27.12 -5.966 -51.91 -0.0892 172.3 0.269 690.1 
 (6.916) (207.4) (15.81) (467.6) (3.741) (180.8) (9.999) (839.6) (3.462) (172.3) (8.961) (870.3) 
Class size sq 0.725 -10.98 -2.180 -59.47 1.094 -18.12 -3.289 18.21 1.586 -95.96 -4.770 -351.8 
 (6.401) (111.1) (15.79) (269.7) (5.386) (91.09) (12.70) (487.6) (3.663) (86.07) (10.21) (389.1) 
Constant  -19.02  -246.6  56.07  254.3  -106.0  -249.2 
  (161.7)  (252.3)  (122.6)  (317.1)  (133.7)  (476.0) 
Total (Expl/Unexpl) 13.68 -51.54** 18.51 -15.00 11.56 -29.94 -4.246 22.95 15.50 -23.68 -2.832 -28.07 
 (22.31) (20.53) (25.79) (26.72) (29.48) (29.45) (28.49) (48.78) (23.50) (24.65) (18.06) (32.72) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 274.0*** 311.9*** -37.86*** 422.9*** 441.2*** -18.38* 551.7*** 559.9*** -8.183  
 (7.372) (8.635) (10.99) (6.733) (7.779) (10.53) (4.355) (5.762) (7.273)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included 
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TableȱBȬ 5.7:ȱSaudiȱArabiaȱdetailedȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(boysȱasȱreference)ȱ Chap
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N
A
VARIABLES 
Without reweighting 
Boys  are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys  are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys  are reference group F(x) for Boys Reweighted to Girls 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC 0.268 -2.092 -1.751 11.57 0.141 -4.004 -0.919 -2.813 0.154 -3.463 -1.003 -1.654 
 (0.332) (3.257) (2.098) (48.66) (0.278) (2.455) (1.389) (4.912) (0.357) (2.957) (1.640) (5.177) 
Upper-sec 0.0751 -1.964 1.706 0.902 0.210 -3.836 4.764 -4 0.352 -3.315 7.987 0.767 
 (0.257) (4.015) (4.873) (40.13) (0.268) (2.725) (6.000) (3.892) (0.444) (3.453) (8.255) (3.145) 
Post-sec not UNI -0.0625 -0.0203 0.235 4.078 -0.273 0.354 1.027 -1.014 -0.102 -0.0371 0.382 2.787 
 (0.233) (1.131) (0.690) (17.92) (0.298) (1.049) (0.770) (0.930) (0.269) (1.464) (0.934) (3.099) 
University degree -0.0404 -1.648 0.490 36.38 -0.106 -6.067 1.291 -6.635 -0.187 -5.795 2.272 18.23 
 (0.149) (5.286) (1.773) (85.48) (0.160) (3.883) (1.552) (5.834) (0.483) (6.603) (2.777) (21.09) 
Native parents 0.0955 -0.842 0.393 -40.18 0.313 6.114 1.290 6.262 1.357 -6.378 5.586** 5.757 
 (0.547) (10.61) (2.135) (61.56) (0.436) (7.333) (1.780) (13.75) (1.020) (12.05) (2.585) (21.98) 
One bookcases -0.814 2.170 0.0699 -24.52 -1.630 0.993 0.140 -2.017 -2.683 5.528 0.230 12.09 
 (1.108) (5.380) (0.408) (60.97) (1.010) (3.624) (2.247) (4.764) (1.692) (5.574) (3.388) (11.52) 
Two bookcases 0.147 -0.680 -0.202 -17.69 -0.369 -0.775 0.507 -0.763 -1.208 -0.0716 1.660 7.696 
 (0.802) (3.317) (1.085) (50.63) (0.531) (2.549) (0.721) (2.116) (0.960) (3.558) (1.269) (9.321) 
Home possess H -8.180*** 17.77 9.278 22.52 -6.917*** 12.87 7.846 -3.118 -5.237** 9.336 5.940 24.84 
 (3.125) (16.31) (9.013) (92.00) (1.695) (9.816) (5.960) (15.98) (2.118) (9.285) (5.279) (30.41) 
Home possess M 0.783 15.70 -16.00* 6.076 0.472 6.857 -9.647** -6.655 0.174 2.820 -3.556 -6.776 
 (1.107) (9.639) (8.710) (79.69) (0.557) (8.315) (4.799) (8.500) (0.313) (5.385) (3.142) (4.490) 
TL spoken ALs -0.274 3.099 -0.767 10.83 -0.688 -1.857 -1.924 3.434 -1.457 -4.600 -4.076 38.91 
 (1.111) (5.741) (3.104) (44.82) (1.090) (5.735) (3.305) (8.023) (1.191) (7.529) (3.408) (33.19) 
PC at H&SCL -4.775*** -1.356 -4.175** 2.428 -3.305* -0.871 -2.889 0.469 -0.894 0.859 -0.781 0.337 
 (1.611) (1.787) (2.005) (9.851) (1.730) (1.522) (1.898) (1.351) (2.091) (1.515) (1.857) (1.766) 
PC at H/SCL 3.168*** -10.93 7.158** 30.62 2.384** -2.736 5.387** 10.16** -0.381 9.397 -0.861 6.909 
 (1.149) (10.04) (3.033) (34.89) (1.049) (6.398) (2.605) (4.498) (1.649) (9.143) (3.732) (9.181) 
Male teacher 17.98 0.149 17.70 -0.19 25.21 0.152 24.83 -0.116 -19.00 -0.0288 -18.71 -0.424 
 (36.14) (0.261) (35.59) (1.043) (19.82) (0.120) (19.46) (0.170) (36.55) (0.0828) (36.00) (0.323) 
T. Experience -0.562 -10.26 -0.456 55.05 0.130 -9.188 0.105 -9.668 0.611 -4.447 0.496 -4.331 
 (1.562) (9.855) (1.339) (162.5) (1.241) (7.784) (1.060) (9.691) (1.279) (7.865) (1.042) (12.52) 
T. Certificate!             
             
M SCL RCS -0.140 16.83 -0.799 -12.61 -0.248 32.73** -1.417 25.67*** 0.433 19.61 2.474 27.73** 
 (0.501) (15.33) (3.315) (92.71) (0.616) (15.01) (3.196) (9.605) (0.678) (20.80) (4.275) (12.99) 
L SCL RSC 0.776 1.666 -1.197 -16.93 0.484 4.929 -0.747 7.552** 1.221 2.250 -1.885 20.39* 
 (1.974) (5.560) (2.562) (36.01) (1.623) (4.828) (2.213) (3.344) (1.983) (5.535) (2.599) (11.59) 
T. UNI Degree -0.164 9.304 0.0434 38.83 -0.0127 17.29 0.00336 -14.13 -0.476 11.53 0.126 -76.4 
 (0.894) (27.16) (0.174) (267.3) (1.059) (27.55) (0.520) (39.26) (2.123) (47.37) (0.706) (81.14) 
COMMU.>50000 -0.311 1.047 4.999 -5.216 -0.358 -0.841 5.758 -5.655 -0.603 2.833 9.693* 2.568 
 (1.395) (7.515) (5.466) (142.9) (1.479) (6.356) (4.100) (8.539) (1.908) (7.440) (5.096) (9.263) 
Pov 50% Disadv 0.0792 0.205 -0.530 -14.29 0.362 -3.049 -2.421 1.737 0.115 -0.697 -0.766 8.225 
 (0.357) (3.172) (1.712) (36.45) (1.201) (2.792) (1.872) (2.546) (0.291) (2.784) (1.593) (5.720) 
Class size -0.0638 21.81 0.0251 331.2 -1.187 52.15 0.468 100.3 -0.784 37.97 0.309 317.7 
 (2.814) (78.84) (1.210) (979.7) (2.747) (54.39) (2.098) (87.15) (4.561) (70.19) (3.365) (209.4) 
Class size sq 1.300 -12.32 -0.383 -181.2 6.428 -33.05 -1.895 -54.92 4.859 -23.23 -1.433 -186.2 
 (10.32) (40.88) (3.308) (531.7) (7.016) (27.90) (2.613) (49.18) (12.38) (42.20) (4.531) (126.2) 
Constant  -98.18  -233.2  -121.9**  70.66  -41.07  -117.1 
  (63.97)  (686.5)  (60.51)  (69.64)  (58.80)  (73.63) 
Total (Expl/Unexpl) 11.00 -44.89 -1.477 48.44 23.07 -47.34** 13.65 115.1*** -19.67 9.116 -9.293 114.1 
 (36.23) (34.60) (35.21) (195.2) (20.94) (19.79) (15.43) (18.45) (34.32) (33.67) (42.98) (83.30) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 216.9*** 250.8*** -33.88*** 317.7*** 342.0*** -24.27*** 423.5*** 434.1*** -10.55*  
 (5.569) (5.555) (7.671) (5.359) (4.030) (7.012) (4.361) (3.902) (5.760)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included 
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TableȱBȬ 5.8:ȱEgyptȱdetailedȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(boysȱasȱreference)ȱ Chap
terȱ5.ȱG
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E
N
A
VARIABLES 
Without reweighting 
Boys are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys are reference group F(x) for Boys Reweighted to Girls 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC -0.119 -1.889 -0.120 -1.177 -0.603 4.003 -0.607 4.905 -0.157 1.194 -0.158 0.315 
 (0.597) (7.652) (0.624) (6.698) (0.499) (5.206) (0.402) (6.242) (0.381) (3.838) (0.390) (4.472) 
Upper-sec -0.351 0.731 -0.378 0.418 -0.851* 3.781 -0.917*** 3.647 -0.796 5.105* -0.859*** 3.761 
 (0.333) (4.135) (0.271) (3.874) (0.515) (2.429) (0.278) (3.176) (0.507) (2.746) (0.333) (2.867) 
Post-sec not UNI 0.00654 -0.673 0.000372 -0.817 0.0179 1.164 0.00102 1.694 0.0246 2.329 0.00140 1.189 
 (0.251) (4.749) (0.126) (4.277) (0.745) (2.773) (0.370) (3.120) (0.850) (4.696) (0.417) (4.843) 
University degree -0.0120 -0.322 -0.0128 -0.369 0.203 1.661 0.216 1.859 0.583 2.418 0.621 2.286 
 (0.495) (4.285) (0.521) (3.872) (0.401) (2.074) (0.430) (2.358) (0.476) (2.482) (0.473) (2.874) 
Native parents -1.398 6.533 -1.779** 11.32 -2.295 22.78*** -2.921*** 21.60** -1.327 15.34* -1.689*** 13.8 
 (1.333) (16.02) (0.757) (19.82) (2.075) (8.730) (0.519) (9.775) (1.222) (7.825) (0.367) (9.346) 
One bookcases -0.249 2.713 -0.280 2.463 -0.338 1.053 -0.380 -0.19 -0.360 2.619 -0.405 1.595 
 (0.199) (2.998) (0.218) (2.737) (0.230) (3.297) (0.244) (3.134) (0.335) (3.393) (0.258) (3.049) 
Two bookcases -0.0226 0.442 -0.00992 0.898 -0.0190 -0.382 -0.00834 -0.289 0.109 1.366 0.0478 1.21 
 (0.122) (2.047) (0.0676) (2.060) (0.187) (1.616) (0.0873) (1.712) (0.0960) (1.576) (0.0442) (1.552) 
Home possess H 0.529 -7.679 0.693 -5.262 0.799 -1.932 1.046 -1.262 0.609 0.303 0.797 -1.304 
 (1.480) (5.672) (0.610) (6.548) (1.928) (4.115) (0.771) (4.158) (1.518) (4.464) (0.598) (4.542) 
Home possess M -0.991 -13.54 -1.103* -11.35 -1.334 -6.865 -1.484** -2.782 -0.786 -2.204 -0.875* -0.4 
 (0.777) (12.67) (0.609) (13.86) (1.004) (7.173) (0.622) (8.178) (0.565) (6.563) (0.451) (7.443) 
TL spoken ALs 0.0541 12.19 0.0564 10.56 -0.516 11.42* -0.538 11.1 -0.805 8.510 -0.840*** 11.13 
 (0.361) (8.039) (0.363) (8.553) (0.580) (6.714) (0.344) (7.731) (0.653) (7.288) (0.318) (7.477) 
PC at H&SCL -1.601* 1.324 -1.522** -0.809 -1.793* -0.980 -1.704*** -1.845 0.129 3.442 0.123 2.514 
 (0.862) (4.196) (0.699) (4.881) (0.962) (3.252) (0.637) (3.572) (0.434) (3.223) (0.414) (3.268) 
PC at H/SCL 2.666 2.216 2.543 0.531 2.305** 3.403 2.198*** 0.469 1.380* 8.318 1.316* 4.857 
 (1.667) (12.08) (1.552) (13.13) (0.986) (9.082) (0.820) (9.467) (0.812) (9.492) (0.692) (10.60) 
Male teacher -0.117 7.558 -0.114 3.896 1.455 5.920 1.414 3.165 0.805 -2.345 0.783 -3.579 
 (2.259) (9.412) (2.169) (9.710) (2.036) (9.740) (1.836) (10.98) (1.524) (9.594) (1.397) (11.05) 
T. Experience -0.997 5.121 0.349 4.445 -0.809 -0.114 0.283 -2.565 0.0263 -2.750 -0.00922 -8.268 
 (1.325) (17.24) (0.972) (18.59) (1.234) (12.79) (0.944) (14.45) (0.566) (12.11) (0.286) (12.84) 
T. Certificate! 0.207 16.68 0.801 15.28 0.0902 5.973 0.350 7.261 -0.0972 -13.12 -0.377 -14.89 
 (0.830) (13.91) (0.641) (12.98) (0.550) (8.582) (0.424) (9.065) (1.133) (10.60) (0.742) (10.97) 
M SCL RCS -0.0441 -4.099 -0.0333 -5.334 0.557 -19.47* 0.421 -23.16** 0.591 -19.79** 0.446 -21.84** 
 (0.884) (14.64) (0.457) (13.50) (1.265) (10.38) (0.446) (10.72) (1.086) (10.02) (0.429) (10.32) 
L SCL RSC 0.0371 1.935 0.0668 2.152 -0.0916 0.631 -0.165 1.06 -0.0902 0.549 -0.163 0.791 
 (0.186) (2.638) (0.228) (2.407) (0.803) (1.522) (0.188) (1.996) (0.548) (1.192) (0.167) (1.373) 
T. UNI Degree 4.608 54.38 5.658 50.85 5.534 46.30 6.795 57.82 -1.744 -42.05 -2.141 -47.01 
 (31.25) (289.0) (38.28) (172.3) (30.42) (280.9) (37.27) (353.3) (7.870) (73.00) (9.656) (80.35) 
COMMU.>50000 0.964 -1.524 1.050 -0.675 0.789 -0.160 0.859 0.798 0.868 7.832 0.946 8.121 
 (1.077) (7.090) (1.141) (6.471) (1.080) (5.315) (0.815) (5.981) (1.129) (5.600) (0.857) (5.975) 
Pov 50% Disadv 0.128 8.858 0.0601 11.93 0.198 11.26 0.0931 12.87 -0.345 14.55* -0.163 16.77** 
 (0.696) (7.788) (0.280) (8.037) (0.351) (8.456) (0.160) (9.068) (0.654) (8.239) (0.276) (8.506) 
Class size -0.601 105.1 -0.635 185.6 -0.947 134.2 -1.001 274.9 1.747 -136.8 1.847 -31.38 
 (3.383) (169.8) (2.976) (168.9) (3.632) (228.5) (3.356) (280.6) (4.612) (149.0) (3.665) (138.7) 
Class size sq 1.610 -70.19 1.646 -124.3 1.988 -83.53 2.033 -169.8 -0.631 61.62 -0.645 0.951 
 (3.268) (94.30) (3.105) (94.77) (4.319) (127.0) (3.790) (161.5) (4.209) (83.84) (3.621) (79.27) 
Constant  -158.0  -181.5  -172.5  -235.0  83.50  62.06 
  (356.5)  (224.8)  (343.2)  (447.9)  (129.9)  (115.3) 
Total (Expl/Unexpl) -1.235 -16.14 -4.031 -15.16 -0.477 -13.89 -3.588 -13.82 0.237 -7.400 0.823 7.243 
 (18.90) (20.90) (4.400) (13.47) (17.98) (20.39) (2.847) (23.31) (7.173) (8.619) (2.527) (9.706) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 248.7*** 266.1*** -17.38* 384.8*** 399.2*** -14.37* 517.0*** 524.1*** -7.164  
 (7.345) (7.242) (9.133) (5.288) (6.077) (7.599) (5.725) (4.614) (7.788)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included 
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TableȱBȬ 5.9:ȱAlgeriaȱdetailedȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(girlsȱasȱreference)ȱȱ Chap
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VARIABLES 
Without reweighting 
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group F(x) for girls Reweighted to Boys 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC 0.00503 0.986 0.0146 0.783 0.00327 -1.104 0.00948 -1.036 0.00493 -0.992 0.0143 -1.196 
 (0.131) (3.051) (0.0257) (3.117) (0.0663) (1.864) (0.0171) (1.904) (0.139) (2.135) (0.0239) (2.154) 
Upper-sec 0.0396 1.470 0.0389 1.302 -0.125 -0.0414 -0.123 -0.174 -0.164 -0.103 -0.161 -0.350 
 (0.411) (2.065) (0.404) (2.135) (0.309) (2.005) (0.303) (1.977) (0.257) (2.175) (0.258) (2.127) 
Post-sec not UNI -0.0276 0.543 -0.0272 0.530 -0.179 -0.508 -0.176 -0.510 -0.197 0.213 -0.194 0.180 
 (0.301) (1.574) (0.292) (1.553) (0.209) (0.963) (0.196) (1.007) (0.187) (1.490) (0.180) (1.531) 
University degree -0.123 1.100 -0.119 1.241 -0.0582 0.861 -0.0564 0.955 0.0282 0.439 0.0273 0.487 
 (0.259) (2.142) (0.247) (2.036) (0.174) (1.323) (0.168) (1.306) (0.239) (2.069) (0.230) (1.958) 
One bookcases -0.362 0.296 -0.367 -0.0466 -0.392* 0.917 -0.398* 0.687 -0.427 2.179 -0.433 1.989 
 (0.270) (1.330) (0.270) (1.430) (0.226) (0.924) (0.219) (0.924) (0.371) (1.837) (0.374) (1.755) 
Two bookcases 0.0223 0.176 0.0245 0.0247 -0.0366 -0.163 -0.0401 -0.269 -0.0882 -0.0908 -0.0966 -0.362 
 (0.0653) (1.011) (0.0691) (0.968) (0.0627) (0.681) (0.0669) (0.689) (0.131) (0.891) (0.0797) (0.865) 
Home possess H 0.0636 -0.996 0.00603 0.346 0.0726 -1.472 0.00688 -0.660 0.0657 -3.984 0.00622 -3.823 
 (0.199) (4.517) (0.0392) (4.423) (0.304) (2.808) (0.0620) (3.053) (0.285) (3.118) (0.0597) (3.344) 
Home possess M -0.198 3.782 -0.170 5.147 -0.336 0.539 -0.288** 1.555 -0.307 1.658 -0.263* 3.057 
 (0.244) (5.402) (0.195) (5.561) (0.245) (3.834) (0.136) (3.942) (0.226) (4.330) (0.139) (4.397) 
TL spoken ALs 0.0254 0.794 0.0246 0.111 0.0221 -0.0464 0.0213 -0.397 0.0882 -2.924 0.0853 -3.052 
 (0.227) (3.546) (0.217) (3.055) (0.144) (2.660) (0.139) (2.513) (0.186) (2.797) (0.167) (2.746) 
PC at H&SCL -0.625 0.994 -0.665** 0.883 -0.472 0.779 -0.502* 0.629 -0.208 0.112 -0.221 -0.0256 
 (0.454) (1.116) (0.336) (1.064) (0.311) (0.869) (0.275) (0.842) (0.385) (1.354) (0.412) (1.386) 
PC at H/SCL -0.0322 0.904 -0.00660 0.673 -0.00995 -0.717 -0.00204 -0.840 -0.0167 2.628 -0.00342 2.613 
 (0.122) (2.691) (0.0276) (2.633) (0.0810) (1.959) (0.0178) (1.875) (0.122) (2.906) (0.0264) (2.951) 
Male teacher 0.0802 0.0628 0.0912 -0.0652 0.0938 -0.584 0.107 -0.417 0.152 -0.242 0.173 -0.244 
 (0.143) (4.231) (0.158) (3.932) (0.196) (3.728) (0.195) (4.107) (0.238) (4.976) (0.224) (4.767) 
T. Experience -0.0199 4.624 -0.000167 4.377 -0.00730 -3.601 -6.15e-05 -2.246 -0.0193 3.869 -0.000162 3.674 
 (0.205) (10.03) (0.0707) (10.59) (0.0559) (5.438) (0.0163) (6.179) (0.0554) (6.896) (0.0184) (6.669) 
T. Certificate! 0.0415 -3.773 0.0316 -4.366 0.0333 -3.683 0.0254 -4.622 0.0484 -4.832 0.0369 -5.164 
 (0.0952) (5.624) (0.0478) (5.459) (0.107) (3.584) (0.0477) (3.588) (0.131) (4.502) (0.0577) (4.902) 
M SCL RCS 0.00745 -0.460 0.00810 0.962 0.00645 -1.865 0.00701 -2.155 0.0260 -4.859 0.0283 -7.194 
 (0.126) (12.89) (0.103) (13.00) (0.0528) (5.632) (0.0569) (5.701) (0.0572) (9.017) (0.0644) (9.050) 
L SCL RSC -0.00481 0.315 -0.00674 0.237 0.00412 0.524 0.00577 0.356 0.0421 0.843 0.0590 0.228 
 (0.0665) (1.618) (0.0956) (1.511) (0.0407) (1.052) (0.0714) (1.103) (0.0543) (1.368) (0.0829) (1.371) 
T. UNI Degree -0.0621 1.000 -0.0719 0.831 -0.0337 0.418 -0.0390 0.422 0.000757 0.453 0.000877 0.491 
 (0.0786) (1.495) (0.0549) (1.246) (0.0719) (1.062) (0.0731) (1.070) (0.0560) (1.662) (0.0566) (1.652) 
COMMU.>50000 -0.0609 -3.812 -0.0698 -4.108 -0.0369 -1.965 -0.0423 -2.073 -0.0838 -1.588 -0.0960 -2.490 
 (0.0951) (3.697) (0.0784) (3.963) (0.0781) (2.191) (0.0735) (2.627) (0.125) (3.365) (0.0829) (3.668) 
Pov 50% Disadv -0.0595 -3.405 -0.0549 -3.678 -0.00125 0.725 -0.00115 0.280 0.0117 1.121 0.0108 0.804 
 (0.148) (3.829) (0.0751) (3.647) (0.0514) (2.897) (0.0441) (2.938) (0.0516) (3.432) (0.0440) (3.549) 
Class size 1.108 -26.38 1.041 -37.25 1.129 -39.52 1.061 -50.26 1.214 -43.44 1.141 -48.52 
 (1.056) (77.27) (0.856) (67.86) (0.876) (63.51) (0.765) (61.34) (1.210) (61.99) (0.925) (63.05) 
Class size sq -0.322 11.94 -0.298 19.80 -0.368 25.07 -0.340 31.70 -0.393 18.61 -0.364 21.07 
 (0.446) (47.29) (0.353) (43.73) (0.364) (38.18) (0.345) (36.89) (0.664) (40.02) (0.512) (41.13) 
Constant  19.08  21.50  36.65  39.88  40.74  47.96 
  (47.58)  (43.96)  (34.31)  (34.12)  (29.48)  (29.51) 
Total (Expl/Unexpl) -1.614* 8.151*** -1.258** 7.855** -1.483** 8.136*** -1.523*** 7.894*** -0.873 5.685* -1.128 5.703* 
 (0.908) (3.162) (0.616) (3.169) (0.693) (2.367) (0.477) (2.442) (0.994) (3.100) (0.782) (3.140) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 314.0 307.5 6.537** 389.6 382.9 6.653*** 466.7 461.9 4.812*  
 (3.323) (3.221) (3.156) (2.819) (2.819) (2.396) (2.454) (2.582) (2.849)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1  (parents nationality not  included in Algeria, Native parents) Dummy controls for missing observations included. 
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TableȱBȬ 5.10:ȱSyriaȱdetailedȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(girlsȱasȱreference)ȱ Chap
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VARIABLES 
Without reweighting 
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group 
F(x) for girls Reweighted to Boys 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC 0.0661 1.789 0.0717 3.415 -0.0108 0.792 -0.0117 3.019 0.0177 1.915 0.0193 3.028 
 (0.221) (4.302) (0.188) (5.763) (0.138) (3.165) (0.147) (3.309) (0.176) (3.869) (0.178) (4.215) 
Upper-sec 0.322 3.207 0.157 5.330 0.282 0.515 0.137 2.121 0.542 1.510 0.263 2.621 
 (0.423) (2.772) (0.213) (5.702) (0.398) (2.491) (0.200) (3.055) (0.549) (2.806) (0.271) (3.523) 
Post-sec not UNI 0.0446 5.405 0.0171 8.877 0.276 1.767 0.106 3.333 0.236 3.307 0.0908 4.899 
 (0.243) (4.603) (0.0961) (6.997) (0.293) (3.484) (0.173) (3.998) (0.329) (3.855) (0.185) (4.591) 
University degree 0.00146 0.925 -0.0103 1.407 0.00349 -0.445 -0.0247 0.136 0.00330 0.0461 -0.0233 0.341 
 (0.294) (2.408) (0.169) (3.106) (0.392) (1.956) (0.243) (2.551) (0.338) (2.399) (0.211) (2.919) 
Native parents  -1.084 7.575 -1.073 12.60 -0.335 14.90* -0.332 12.41 -0.309 5.539 -0.306 3.757 
 (0.773) (13.56) (0.727) (20.43) (0.479) (8.691) (0.477) (10.36) (0.426) (10.36) (0.410) (8.876) 
One bookcases -0.119 -0.784 -0.209 -0.280 -0.0768 -0.105 -0.134 0.357 -0.0858 -0.616 -0.150 1.422 
 (0.136) (2.224) (0.145) (3.309) (0.193) (2.010) (0.181) (2.252) (0.125) (3.167) (0.202) (3.193) 
Two bookcases 0.0596 0.434 0.143 0.569 0.00515 0.323 0.0123 0.971 -0.0769 0.297 -0.184 0.737 
 (0.138) (1.847) (0.151) (2.603) (0.0549) (1.252) (0.118) (1.474) (0.139) (2.214) (0.149) (2.474) 
Home possess H -1.322 4.933 -1.804** 6.860 -2.041 0.179 -2.785*** -0.941 -1.587 -0.0617 -2.165** -4.951 
 (0.900) (5.238) (0.754) (7.403) (1.507) (4.782) (0.945) (5.462) (1.274) (6.476) (0.977) (7.632) 
Home possess M 0.362 6.889 0.579* 8.298 0.418 2.399 0.669* -0.0967 0.292 -0.0279 0.467* -2.833 
 (0.316) (8.415) (0.314) (11.01) (0.628) (6.986) (0.401) (8.515) (0.348) (7.922) (0.256) (7.444) 
TL spoken ALs 0.266 6.451 0.317 3.473 -0.129 3.678 -0.154 0.742 -0.0181 -0.765 -0.0215 -1.525 
 (0.469) (13.99) (0.462) (17.48) (0.246) (6.386) (0.308) (7.969) (0.420) (9.427) (0.507) (9.071) 
PC at H&SCL 0.201 -1.882 0.271 -3.361 0.236 -2.452 0.318 -3.683 0.0893 -1.192 0.120 -0.470 
 (0.655) (5.703) (0.456) (7.793) (0.520) (4.915) (0.326) (5.431) (0.358) (5.528) (0.373) (5.645) 
PC at H/SCL 0.441 -6.140 0.296 -11.17* 0.413 -6.362 0.277 -7.250 0.259 -1.453 0.174 -0.404 
 (0.723) (6.073) (0.489) (6.733) (0.429) (4.641) (0.297) (4.814) (0.626) (6.856) (0.416) (7.300) 
Male teacher -3.192 10.13 -3.483 8.074 -1.443 8.025 -1.575 5.919 0.411 7.630 0.448 7.195 
 (2.102) (8.587) (2.219) (9.386) (1.876) (7.698) (2.070) (7.625) (2.752) (8.347) (2.964) (7.072) 
T. Experience -0.920 -11.83 -1.362 -9.098 -1.032 -9.693 -1.528 -5.918 -0.790 -11.92 -1.170 -9.659 
 (0.953) (12.40) (1.302) (16.01) (1.963) (11.96) (1.377) (13.98) (1.240) (9.906) (1.272) (10.22) 
T. Certificate! 0.212 -1.685 -0.0571 -7.266 0.110 -8.371 -0.0296 -7.279 0.0207 -0.897 -0.00558 0.630 
 (0.420) (16.11) (0.109) (19.07) (0.476) (14.48) (0.143) (15.04) (0.257) (15.02) (0.0800) (16.59) 
M SCL RCS -0.00520 -6.758 0.00582 -12.38 0.0864 -7.978 -0.0967 -20.10 0.163 -21.73 -0.182 -35.48 
 (1.103) (25.82) (1.009) (28.05) (0.725) (22.95) (0.690) (28.41) (1.190) (20.25) (1.048) (22.35) 
L SCL RSC 1.376 -3.902 1.759 -3.387 2.443 -1.981 3.124 -2.298 2.389 -3.138 3.055 -4.144 
 (3.561) (6.090) (3.361) (8.197) (3.065) (4.266) (3.143) (5.797) (2.520) (3.471) (3.159) (3.530) 
T. UNI Degree 0.796 4.572 1.080 3.553 0.465 2.960 0.631 3.023 -0.0940 1.862 -0.128 0.916 
 (1.261) (9.314) (1.467) (9.826) (0.880) (6.400) (0.996) (7.286) (0.968) (7.519) (1.276) (7.287) 
COMMU.>50000 -0.623 1.881 -1.054 0.350 0.465 1.438 0.787 2.006 1.250 3.537 2.116 5.750 
 (0.988) (7.693) (1.317) (9.180) (0.917) (5.211) (1.067) (6.146) (1.559) (6.506) (1.452) (7.191) 
Pov 50% Disadv -0.881 -11.76 -0.994 -6.772 -1.042 -14.83* -1.176 -9.405 -1.835 -12.23 -2.070 -6.366 
 (1.501) (9.122) (1.532) (14.01) (1.200) (8.288) (1.333) (10.41) (1.575) (7.818) (1.604) (9.062) 
Class size 4.104 -21.80 6.848 20.80 6.288 53.47 10.49 104.8 8.530 128.9 14.23 165.7 
 (9.692) (199.3) (14.26) (205.3) (13.51) (225.9) (17.12) (232.2) (14.55) (247.1) (19.40) (239.3) 
Class size sq -2.006 9.545 -4.249 -18.66 -3.809 -28.55 -8.067 -66.26 -6.204 -87.41 -13.14 -119.7 
 (6.567) (113.5) (13.88) (115.8) (9.737) (125.2) (16.48) (129.8) (10.78) (139.6) (18.72) (143.1) 
Constant  16.05  -0.0809  11.09  4.61  4.382  6.999 
  (107.9)  (130.9)  (128.1)  (134.6)  (129.7)  (119.0) 
Total (Expl/Unexpl) -3.606 14.27 -5.520 15.12 0.178 20.55*** -2.137 19.81** 2.005 16.22** -0.0703 15.63** 
 (6.640) (9.915) (5.213) (11.09) (6.259) (7.899) (3.626) (8.889) (5.068) (6.571) (3.303) (6.570) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 296.6 285.9 10.67 405.7 385.0 20.73*** 510.8 492.6 18.22***  
 (6.700) (6.494) (7.993) (5.767) (4.977) (6.812) (5.520) (5.169) (5.975)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included. 
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TableȱBȬ 5.11:ȱTunisiaȱdetailedȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(girlsȱasȱreference)ȱ Chap
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VARIABLES 
Without reweighting 
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group 
F(x) for girls Reweighted to Boys 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC 0.357 1.706 0.343 1.553 0.366 1.576 0.352 1.620 0.447 0.0712 0.430 -0.0238 
 (0.406) (4.185) (0.359) (4.039) (0.303) (2.793) (0.254) (2.902) (0.480) (3.787) (0.332) (3.646) 
Upper-sec 0.0946 1.208 0.0892 1.336 0.129 2.641 0.121 2.816 0.252 3.222 0.237 3.088 
 (0.188) (3.884) (0.137) (3.834) (0.155) (3.513) (0.120) (3.472) (0.399) (4.141) (0.169) (4.017) 
Post-sec not UNI 0.00897 -0.167 0.00768 -0.516 0.0212 -0.883 0.0181 -0.500 0.0142 -1.382 0.0122 -1.269 
 (0.0777) (3.437) (0.0409) (3.434) (0.0775) (2.028) (0.0294) (2.030) (0.163) (3.112) (0.0685) (3.026) 
University degree 0.0813 0.448 0.0751 0.268 0.118 -0.0768 0.109 0.0463 0.405 0.358 0.374 0.713 
 (0.241) (3.913) (0.207) (3.917) (0.190) (1.540) (0.137) (1.508) (0.400) (4.741) (0.359) (4.529) 
Native parents  -0.497 17.38 -0.492 17.02 -0.398 14.87 -0.394 13.62 -0.603 -1.978 -0.598** -2.908 
 (0.504) (17.65) (0.388) (17.37) (0.382) (10.22) (0.314) (10.09) (0.387) (10.77) (0.286) (11.46) 
One bookcases -0.193 0.405 -0.183 0.457 -0.375 0.540 -0.355** 0.348 -0.500 2.371 -0.474*** 1.908 
 (0.223) (1.777) (0.170) (1.787) (0.237) (2.561) (0.149) (2.595) (0.317) (2.619) (0.161) (2.645) 
Two bookcases 0.106 -0.667 0.102 -0.635 0.287 -0.237 0.276*** -0.397 0.870 -2.694 0.839*** -2.706 
 (0.147) (0.921) (0.0910) (0.962) (0.269) (1.211) (0.0864) (1.251) (0.797) (1.820) (0.221) (1.816) 
Home possess H 0.939 -4.998 0.983*** -6.464 1.064 -4.847 1.114*** -5.215 0.868 -4.856 0.909*** -4.742 
 (0.694) (7.414) (0.356) (8.832) (0.803) (4.286) (0.279) (4.488) (0.706) (4.557) (0.293) (4.581) 
Home possess M -0.735 -8.357 -0.764* -9.850 -0.844* -6.240 -0.877*** -6.254 -0.548 -5.111 -0.570*** -4.915 
 (0.626) (7.692) (0.414) (8.281) (0.474) (4.722) (0.306) (4.733) (0.387) (3.438) (0.196) (3.348) 
TL spoken ALs -0.128 -0.628 -0.125 -0.459 -0.188 0.144 -0.183* 0.118 -0.262 -0.0368 -0.255*** 0.00801 
 (0.189) (1.375) (0.150) (1.421) (0.195) (1.100) (0.102) (1.059) (0.208) (0.817) (0.0898) (0.788) 
PC at H&SCL -0.366 0.290 -0.389 0.307 -0.270* -0.344 -0.287* -0.330 -0.231 0.414 -0.245* 0.469 
 (0.253) (1.148) (0.239) (1.130) (0.161) (0.803) (0.158) (0.813) (0.171) (0.582) (0.127) (0.574) 
PC at H/SCL -0.361 -1.258 -0.359 -0.735 -0.193 -2.052 -0.192 -1.893 -0.240 3.012 -0.239 3.060 
 (0.391) (7.417) (0.252) (7.202) (0.280) (3.520) (0.163) (3.551) (0.205) (3.389) (0.150) (3.785) 
Male teacher 0.00475 2.002 0.00611 1.367 0.00471 1.073 0.00607 0.426 0.00339 3.448 0.00437 3.722 
 (0.134) (4.862) (0.0382) (4.954) (0.204) (4.512) (0.0582) (4.478) (0.0806) (5.868) (0.0243) (5.987) 
T. Experience -0.159 -1.813 -0.148 -2.534 -0.212 -1.208 -0.197* -1.004 -0.0610 4.398 -0.0569 5.983 
 (0.247) (9.202) (0.188) (9.509) (0.294) (3.667) (0.115) (3.374) (0.248) (6.898) (0.165) (6.710) 
T. Certificate! -0.0505 -5.183 -0.0411 -6.440 -0.0192 1.010 -0.0156 0.537 0.0161 -2.503 0.0131 -1.069 
 (0.0823) (6.822) (0.0390) (7.689) (0.0458) (10.02) (0.0454) (9.714) (0.100) (12.30) (0.0632) (12.34) 
M SCL RCS -0.00983 5.663 -0.00484 6.493 -0.00787 -0.469 -0.00388 0.284 0.0124 -0.981 0.00610 -0.891 
 (0.110) (8.457) (0.0459) (9.019) (0.0512) (11.32) (0.0190) (11.23) (0.180) (13.03) (0.0706) (12.66) 
L SCL RSC 0.0599 -0.0420 0.0473 -0.00500 -0.000736 -1.575 -0.000580 -1.579 -0.0361 1.509 -0.0284 1.098 
 (0.173) (3.328) (0.113) (3.564) (0.134) (3.347) (0.108) (3.297) (0.215) (3.986) (0.151) (3.915) 
T. UNI Degree 0.0978 19.15 0.0935 17.93 0.0273 -3.000 0.0261 1.210 -0.0574 -16.00 -0.0549 -11.16 
 (0.127) (18.84) (0.0656) (18.57) (0.0939) (22.86) (0.0795) (23.22) (0.149) (39.04) (0.142) (38.93) 
COMMU.>50000 0.00520 0.291 0.00414 0.695 0.0131 -0.265 0.0104 -0.225 -0.0309 1.204 -0.0246 0.911 
 (0.110) (2.048) (0.0789) (2.342) (0.0711) (1.687) (0.0526) (1.602) (0.121) (2.819) (0.0678) (2.839) 
Pov 50% Disadv -0.0487 -2.425 -0.0456 -2.464 -0.0654 -2.163 -0.0612 -1.866 -0.0698 5.167 -0.0654 5.588 
 (0.153) (5.328) (0.0608) (5.672) (0.146) (4.494) (0.0616) (4.529) (0.114) (5.632) (0.0597) (5.523) 
Class size 0.269 -115.7** 0.290 -146.4** 0.651 -52.13 0.700 -57.32 0.983 24.11 1.057 28.11 
 (0.807) (52.05) (0.619) (70.56) (1.484) (116.1) (0.523) (113.1) (1.344) (89.41) (0.658) (79.72) 
Class size sq -0.654 61.95* -0.718 80.04* -1.173 29.27 -1.287** 33.09 -1.490 -8.042 -1.635* -7.546 
 (0.980) (32.40) (0.786) (42.51) (1.429) (64.47) (0.656) (63.62) (1.349) (47.32) (0.837) (43.12) 
Constant  64.47*  85.34*  49.21  47.7  7.250  -4.287 
  (38.90)  (50.54)  (61.00)  (58.91)  (72.07)  (69.51) 
Total (Expl/Unexpl) -2.214* 25.67*** -1.383** 26.06*** -1.665 24.18*** -1.193** 24.21*** -0.680 16.06*** -0.207 16.52*** 
 (1.257) (4.212) (0.601) (4.465) (1.452) (3.727) (0.570) (3.640) (1.779) (4.322) (0.782) (4.259) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 349.5 326.1 23.46*** 429.7 407.1 22.52*** 515.3 499.9 15.38***  
 (4.498) (3.338) (4.150) (3.169) (3.189) (3.833) (4.277) (3.814) (4.808)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included. 
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TableȱBȬ 5.12:ȱTurkeyȱdetailedȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(girlsȱasȱreference)ȱ Chap
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VARIABLES 
Without reweighting 
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group 
F(x) for girls Reweighted to Boys 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC 0.0349 1.626 0.0265 6.357 -0.307 -7.242 -0.233* -7.517 -0.229 -2.051 -0.174 -2.877 
 (0.172) (9.653) (0.128) (11.73) (0.247) (7.612) (0.131) (9.241) (0.232) (5.323) (0.119) (5.752) 
Upper-sec -0.394 0.654 -0.380 2.960 -1.186* -0.125 -1.143*** -0.633 -0.812 -0.779 -0.783* -1.953 
 (0.443) (4.297) (0.357) (5.017) (0.608) (3.389) (0.396) (4.000) (0.540) (3.471) (0.414) (3.484) 
Post-sec not UNI 0.0228 -0.258 0.0208 0.151 0.0501 0.0733 0.0457 -0.118 0.0945 -2.258 0.0862 -2.314 
 (0.186) (0.864) (0.0497) (0.899) (0.212) (1.036) (0.0603) (0.943) (0.591) (1.792) (0.154) (1.861) 
University degree -0.0779 -1.141 -0.0697 -0.186 -0.334 -1.348 -0.299* -1.241 -0.869 0.121 -0.778* -0.417 
 (0.228) (1.638) (0.0846) (1.788) (0.534) (1.403) (0.178) (1.483) (1.380) (3.671) (0.442) (3.844) 
Native parents  -0.416 46.61 -0.447 47.99 -0.116 44.00 -0.124 35.54 -0.131 9.109 -0.141 8.939 
 (0.383) (42.32) (0.410) (44.36) (0.242) (29.89) (0.186) (34.51) (0.219) (26.17) (0.200) (27.84) 
One bookcases -0.367 0.239 -0.405 0.0205 -0.927* 0.213 -1.024*** 0.911 -0.656 4.358 -0.725* 4.481 
 (0.292) (2.841) (0.298) (2.818) (0.524) (2.301) (0.351) (2.281) (0.420) (3.279) (0.429) (3.667) 
Two bookcases -0.170 1.226 -0.166 1.076 -1.053 1.376 -1.030* 1.625 -1.375 4.933* -1.345 3.464 
 (0.591) (1.860) (0.577) (2.046) (0.703) (1.682) (0.619) (1.511) (1.041) (2.868) (0.992) (3.424) 
Home possess H 1.320 -10.76 1.440* -10.39 1.033 -5.508 1.127** -5.173 0.339 -6.387 0.370 -1.769 
 (1.481) (11.40) (0.739) (12.38) (0.934) (6.921) (0.441) (6.667) (0.454) (8.138) (0.425) (9.057) 
Home possess M -1.646 -18.41 -1.648* -15.79 -0.721 -0.839 -0.721* -0.236 0.322 4.523 0.323 7.966 
 (1.581) (17.04) (0.895) (17.77) (0.587) (8.090) (0.398) (7.592) (0.316) (6.163) (0.290) (6.835) 
TL spoken ALs -3.807*** -22.76 -3.630*** -16.60 -2.940*** -2.792 -2.803*** -3.388 -1.839** -15.79 -1.754** -17.16 
 (1.434) (14.45) (1.131) (16.13) (0.929) (8.895) (0.715) (9.553) (0.857) (11.48) (0.705) (13.27) 
PC at H&SCL -0.00572 -4.363 0.192 -3.476 -0.00664 -2.299 0.223 -1.401 -0.00291 12.01* 0.0979 9.263 
 (0.682) (8.178) (0.261) (8.198) (0.549) (4.917) (0.201) (4.986) (0.298) (6.289) (0.144) (5.908) 
PC at H/SCL -1.332 -7.699 -1.319 -5.855 -1.004 -2.708 -0.994* -0.314 0.388 10.26 0.384 6.681 
 (1.580) (13.38) (1.529) (13.24) (0.683) (7.661) (0.598) (7.911) (0.720) (7.506) (0.764) (7.190) 
Male teacher -0.306 -0.338 -0.309 1.253 -0.238 0.377 -0.240 0.945 -0.0582 -10.47 -0.0586 -11.73 
 (0.427) (9.385) (0.346) (9.439) (0.343) (6.014) (0.256) (5.748) (0.314) (10.14) (0.295) (9.843) 
T. Experience -0.0464 -0.334 -0.0311 1.013 -0.280 -3.734 -0.188 -4.509 -0.337 -5.234 -0.226 -4.537 
 (0.456) (18.83) (0.283) (21.62) (0.477) (11.20) (0.252) (11.47) (0.461) (15.25) (0.248) (14.29) 
T. Certificate! -0.0787 -74.63 -0.0322 -65.59 -0.0521 -16.60 -0.0213 -8.218 -0.0382 -0.0529 -0.0156 -4.512 
 (0.0724) (84.58) (0.0297) (101.3) (0.0909) (68.10) (0.0371) (62.23) (0.0367) (23.29) (0.0149) (23.94) 
M SCL RCS 0.0211 3.635 0.125 1.318 0.0269 -7.405 0.159 -9.882 0.0111 6.788 0.0657 6.291 
 (0.238) (11.23) (0.150) (12.73) (0.604) (13.88) (0.292) (15.36) (0.382) (28.56) (0.263) (25.28) 
L SCL RSC -0.270 0.581 -0.346 -1.270 -0.270 -1.994 -0.347 -3.198 -0.124 6.114 -0.160 6.851 
 (0.419) (6.525) (0.303) (7.600) (0.609) (4.782) (0.347) (5.135) (0.471) (10.71) (0.408) (9.888) 
T. UNI Degree -0.0551 7.209 -0.0458 7.352 0.492 -9.203 0.410 -8.110 0.341 -27.95 0.284 -24.46 
 (0.805) (25.40) (0.636) (29.88) (0.556) (15.15) (0.436) (15.10) (0.597) (25.16) (0.474) (23.78) 
COMMU.>50000 -0.00194 14.35 0.00153 11.41 -0.00254 4.754 0.00201 4.600 -0.0107 -0.857 0.00844 -0.234 
 (0.0760) (12.00) (0.0281) (13.06) (0.147) (6.993) (0.0584) (8.216) (0.444) (10.60) (0.178) (10.95) 
Pov 50% Disadv -0.451 1.697 -0.378 2.254 -0.961* 3.645 -0.806** 1.588 -1.413* -9.290 -1.185** -10.65 
 (0.462) (9.824) (0.363) (10.83) (0.578) (8.105) (0.373) (8.243) (0.765) (12.68) (0.493) (12.53) 
Class size -0.728 -88.07 -0.867 -76.14 -0.682 7.527 -0.813 26.33 1.165 -105.7 1.387 -112.4 
 (1.224) (87.49) (1.212) (92.88) (1.120) (85.36) (0.983) (74.12) (1.264) (110.0) (1.273) (100.0) 
Class size sq 0.668 36.82 0.863 33.82 0.729 -0.194 0.942 -6.971 -0.604 60.75 -0.781 63.72 
 (1.025) (37.64) (1.074) (39.01) (0.982) (38.20) (0.909) (33.75) (0.941) (49.80) (1.149) (45.54) 
Constant  123.9  86.75  10.67  -2.557  86.91  98.57 
  (85.88)  (98.18)  (91.12)  (87.98)  (101.7)  (99.55) 
Total (Expl/Unexpl) -9.363*** 7.173 -7.400*** 6.312 -9.326*** 9.272** -7.880*** 8.171* -5.947* 12.29* -5.361*** 13.61* 
 (3.023) (7.664) (1.799) (8.227) (2.634) (4.231) (1.474) (4.280) (3.082) (7.202) (1.724) (7.051) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 295.9*** 298.1*** -2.190 424.3*** 424.3*** 0.0535 584.1*** 577.7*** -6.344  
 (4.821) (7.729) (6.928) (5.205) (6.057) (4.704) (8.536) (7.330) (7.251)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included. 
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TableȱBȬ 5.13:ȱIranȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(girlsȱasȱreference)ȱ Chap
terȱ5.ȱG
en
d
erȱD
ifferen
tialsȱo
nȱM
ath
sȱT
estȱS
co
resȱinȱM
E
N
A
VARIABLES 
Without reweighting 
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group 
F(x) for girls Reweighted to Boys 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC -0.0521 -5.153 -0.0905 -2.584 -0.0899 -2.436 -0.156 -10.33 -0.00125 -0.798 -0.00218 -2.899 
 (0.231) (5.398) (0.325) (9.737) (0.159) (3.096) (0.218) (11.45) (0.102) (3.312) (0.161) (5.996) 
Upper-sec -0.295 -0.833 -0.643 -5.256 -0.773 0.123 -1.687* -2.911 0.140 5.323* 0.306 2.136 
 (0.703) (3.256) (1.406) (6.765) (0.634) (1.857) (0.897) (6.755) (0.432) (2.810) (0.912) (11.79) 
Post-sec not UNI 0.241 -0.964 1.827 -0.794 0.478 -1.458 3.617 0.529 -0.0935 4.709* -0.707 5.136 
 (0.502) (1.919) (3.284) (4.179) (0.713) (2.155) (4.382) (3.110) (0.328) (2.745) (2.374) (10.41) 
University degree -0.0290 -0.897 -0.237 -4.502 -0.246 -1.774 -2.007* -0.690 -0.344 3.039 -2.815 8.761 
 (0.470) (2.229) (1.148) (4.773) (0.743) (1.718) (1.173) (3.178) (1.411) (3.072) (2.318) (10.41) 
Native parents  -0.0885 36.28 -0.106 -44.50 0.175 47.06** 0.210 -10.67 -0.303 6.567 -0.363 -6.334 
 (0.447) (31.14) (0.663) (99.62) (0.238) (21.76) (0.292) (37.09) (0.290) (18.83) (0.475) (31.59) 
One bookcases 0.0540 -1.957 0.671 2.391 0.0810 0.482 1.005 4.619 0.0902 3.287 1.120 -2.518 
 (0.247) (1.739) (1.139) (5.494) (0.374) (1.988) (1.626) (7.908) (0.518) (3.191) (2.313) (8.798) 
Two bookcases -0.247 -1.871 -0.773 2.474 -0.436 -1.379 -1.364 -2.166 -0.734 -1.869 -2.299 -7.654 
 (0.239) (1.589) (0.669) (5.117) (0.415) (1.613) (0.865) (3.303) (0.715) (2.667) (1.546) (6.784) 
Home possess H -0.00631 1.958 -0.0270 -28.12 0.0360 2.952 0.154 -1.579 0.0119 9.187 0.0510 18.19 
 (0.425) (5.404) (2.157) (23.55) (0.116) (6.311) (0.400) (13.50) (0.218) (7.513) (0.848) (39.56) 
Home possess M -0.210 3.797 -0.527 8.978 -0.0637 5.144 -0.160 13.59 0.0734 6.433 0.185 22.72 
 (0.363) (5.411) (0.843) (10.59) (0.273) (3.988) (0.687) (11.73) (0.267) (4.633) (0.677) (25.30) 
TL spoken ALs -1.403 1.849 -0.999 18.04 -1.747 -0.796 -1.244 0.879 -1.730 -7.914 -1.232 -8.105 
 (0.976) (6.582) (0.752) (13.68) (1.352) (6.043) (2.276) (9.125) (1.228) (7.571) (2.014) (15.37) 
PC at H&SCL -0.258 -0.0939 -0.385 4.020* -0.275 0.523 -0.411 0.375 -1.922 -2.506 -2.876 -5.470 
 (0.287) (0.829) (0.455) (2.388) (0.450) (1.460) (0.735) (1.198) (4.182) (4.327) (6.252) (18.59) 
PC at H/SCL 0.284 -1.625 1.125 27.64 0.160 1.453 0.635 11.46 0.414 -6.694 1.639 7.472 
 (0.615) (4.939) (2.050) (20.23) (0.372) (5.622) (1.230) (18.14) (0.893) (5.968) (2.935) (10.40) 
Male teacher -22.50* 34.98 -22.76* 13.17 -23.16 26.91 -23.43 26.51 -18.23 31.60 -18.44 94.45* 
 (11.92) (61.21) (11.86) (64.47) (14.56) (47.03) (14.75) (46.56) (19.23) (47.78) (19.53) (54.03) 
T. Experience 0.656 -1.212 -0.146 0.248 0.760 -4.604 -0.169 2.451 2.607 -28.62 -0.579 -15.33 
 (1.781) (18.73) (3.366) (30.11) (1.543) (14.74) (2.318) (28.28) (2.420) (19.27) (3.854) (50.81) 
T. Certificate!             
             
M SCL RCS -0.0789 -10.44 -0.542 -24.22 -0.192 -7.856 -1.318 7.468 -0.0956 -25.79 -0.657 42.69 
 (0.321) (11.60) (1.340) (24.70) (0.617) (12.79) (1.986) (16.78) (0.664) (30.86) (3.358) (42.56) 
L SCL RSC 0.00176 -8.402** 0.0635 -16.46* 0.0208 -4.603 0.750 0.210 0.0185 -4.538 0.667 13.99 
 (0.162) (4.211) (0.719) (9.637) (0.606) (4.239) (1.259) (6.937) (0.298) (8.128) (1.517) (15.89) 
T. UNI Degree -0.745 -6.238 -2.694 -20.91 -0.119 1.775 -0.431 0.796 0.628 11.38 2.273 19.88 
 (0.874) (8.260) (2.891) (29.42) (0.689) (5.041) (2.457) (17.45) (1.125) (7.837) (3.603) (22.13) 
COMMU.>50000 0.314 -17.86* 2.226 -11.94 0.221 -0.577 1.569 -11.37 0.0647 12.16 0.458 12.88 
 (1.077) (10.45) (4.720) (15.63) (0.728) (9.314) (3.534) (25.00) (0.400) (10.08) (2.423) (26.23) 
Pov 50% Disadv -0.417 -5.420 0.192 -8.840 -0.891 -4.084 0.410 -13.71 0.712 -8.964 -0.328 -8.910 
 (1.490) (9.793) (2.535) (28.21) (1.138) (7.165) (2.953) (30.77) (2.182) (12.13) (3.197) (27.17) 
Class size 0.439 272.3 1.379 180.8 -5.142 166.2 -16.14 -0.282 -16.75 229.7 -52.58 13.33 
 (6.209) (219.4) (22.72) (224.0) (5.784) (144.9) (23.78) (168.3) (16.04) (192.2) (75.92) (271.1) 
Class size sq -0.987 -115.0 -4.242 -88.02 4.147 -81.82 17.81 30.20 14.32 -146.5 61.52 -27.89 
 (4.960) (116.6) (24.40) (148.9) (5.692) (78.07) (26.73) (115.4) (17.48) (107.5) (85.69) (171.8) 
Constant  -162.2  11.50  -120.2  -32.45  -65.76  -136.6 
  (107.7)  (221.5)  (87.77)  (134.4)  (95.95)  (150.0) 
Total (Expl/Unexpl) -27.38** 11.14 -29.80** 2.585 -27.04* 20.35 -26.88 14.03 -15.17 17.65 -14.71 38.57* 
 (11.43) (12.83) (12.25) (15.86) (16.42) (15.22) (19.94) (13.05) (22.25) (20.44) (21.60) (21.02) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 287.5*** 303.7*** -16.24* 397.8*** 404.5*** -6.689 517.4*** 514.9*** 2.475  
 (7.344) (5.504) (9.314) (6.456) (5.387) (8.398) (9.796) (10.17) (14.02)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included. 
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TableȱBȬ 5.14:ȱJordanȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(girlsȱasȱreference)ȱ Chap
terȱ5.ȱG
en
d
erȱD
ifferen
tialsȱo
nȱM
ath
sȱT
estȱS
co
resȱinȱM
E
N
A
VARIABLES 
Without reweighting 
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group 
F(x) for girls Reweighted to Boys 
10th quantile 50th quantile 90th quantile
Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained  
Lower-sec EDC 0.162 1.118 0.972 -9.295 0.0400 -0.308 0.240 -3.552 0.155 1.549 0.930 -0.900 
 (0.522) (2.928) (3.104) (7.896) (0.240) (1.619) (1.309) (3.584) (0.221) (1.389) (1.169) (6.226) 
Upper-sec -1.008 3.122 -4.401 -19.72 -0.573 1.152 -2.502 -6.587 0.660 5.994 2.884 -14.53 
 (1.390) (6.268) (5.679) (27.14) (0.811) (4.546) (3.483) (14.35) (0.884) (4.085) (3.403) (20.75) 
Post-sec not UNI -1.114 1.660 -5.235 -28.35 -1.910* -0.0138 -8.980*** -3.085 -0.424 5.292** -1.991 2.409 
 (1.130) (4.778) (4.246) (19.79) (1.026) (4.355) (2.911) (9.707) (0.507) (2.653) (2.404) (17.74) 
University degree 1.580 1.074 19.28 -65.32* 2.381* -0.921 29.06*** -29.35 1.570* 5.428 19.16* -12.83 
 (1.636) (7.689) (15.11) (37.86) (1.280) (6.730) (9.834) (23.06) (0.943) (5.289) (10.35) (35.00) 
Native parents  -0.171 -10.01 -2.342 -9.257 -0.0685 -6.121 -0.935 -36.00 -0.0201 -15.46* -0.274 -71.69 
 (0.605) (11.35) (3.908) (6.392) (0.192) (7.723) (1.814) (47.76) (0.217) (8.913) (2.688) (60.87) 
One bookcases -0.353 1.799 -2.205 10.92 -0.241 4.222 -1.506 -1.750 -0.392 1.356 -2.447 -12.54 
 (0.407) (3.999) (2.313) (22.00) (0.273) (3.276) (1.521) (20.24) (0.347) (3.081) (1.756) (18.11) 
Two bookcases 0.0221 0.236 1.795 6.295 0.0610 2.349 4.961 10.49 0.0662 1.022 5.387 23.12 
 (0.0737) (2.904) (3.316) (14.73) (0.328) (3.240) (5.020) (15.48) (0.291) (3.818) (4.606) (16.49) 
Home possess H 0.261 -3.541 42.05*** -49.34 0.217 -5.242 34.97*** 6.720 0.0281 3.470 4.527 -32.18 
 (2.984) (17.91) (14.08) (52.77) (2.498) (8.678) (7.026) (22.47) (0.296) (7.476) (4.753) (66.28) 
Home possess M -3.499* 4.474 -28.40*** -32.33 -2.829** -6.662 -22.96*** -13.51 -0.542 0.473 -4.398 -20.49 
 (2.122) (15.66) (10.77) (41.29) (1.423) (6.564) (4.979) (22.03) (0.498) (5.343) (3.892) (34.96) 
TL spoken ALs -0.223 -1.547 0.849 2.674 -0.403 -12.67 1.532 41.60 -0.423 -0.657 1.608 32.94 
 (0.400) (15.23) (1.417) (11.58) (0.497) (9.835) (1.308) (93.56) (0.523) (10.83) (1.617) (30.03) 
PC at H&SCL -0.0114 -6.436 0.0883 -2.492 -0.0345 3.206 0.266 17.17 -0.308 -0.620 2.378 27.60 
 (0.526) (11.87) (4.153) (83.18) (0.423) (9.877) (2.852) (69.37) (0.633) (8.588) (2.172) (23.39) 
PC at H/SCL -0.0811 -10.53 3.171 -18.38 -0.0490 -2.720 1.915 -13.84 -0.0166 1.877 0.647 -11.87 
 (0.368) (13.02) (3.159) (63.37) (0.635) (7.452) (1.773) (58.14) (0.0738) (7.651) (1.708) (31.78) 
Male teacher -50.07 74.83* -54.90 49.51* -14.27 29.75 -15.64 10.50 -34.90 49.06 -38.27 43.83 
 (35.41) (43.65) (38.82) (25.80) (27.87) (30.11) (30.47) (40.24) (35.15) (32.48) (38.28) (43.51) 
T. Experience 0.135 -3.412 2.400 19.51 0.231 -13.61 4.098 3.114 0.320 -23.94** 5.680 13.03 
 (0.615) (15.02) (4.274) (38.83) (1.811) (12.22) (5.040) (57.62) (2.286) (9.465) (5.013) (41.44) 
T. Certificate! -0.181 9.104 -1.104 -2.069 0.0696 -0.587 0.424 14.82 0.100 -1.736 0.611 -43.34 
 (0.540) (17.48) (2.728) (49.35) (0.518) (18.69) (2.988) (40.12) (0.538) (16.24) (2.137) (69.88) 
M SCL RCS -0.0411 -22.08 -1.737 3.144 -0.0599 -20.99 -2.529 21.83 0.0376 -11.61 1.587 1.801 
 (0.407) (16.32) (4.824) (48.73) (0.559) (18.18) (4.869) (35.90) (0.222) (14.69) (3.616) (42.62) 
L SCL RSC 0.0185 -6.546* -2.697 -9.063 0.0312 -7.916** -4.543** -6.386 0.00779 -3.795 -1.136 -6.785 
 (1.200) (3.757) (1.931) (7.596) (2.099) (3.587) (2.294) (11.10) (0.846) (2.982) (2.275) (7.085) 
T. UNI Degree 1.064 52.23 6.624 18.59 0.508 32.57 3.160 42.47 0.778 24.60 4.845 97.56 
 (2.023) (38.40) (10.69) (58.78) (1.952) (32.85) (10.35) (114.8) (1.804) (33.26) (9.441) (75.75) 
COMMU.>50000 2.014 -9.803 4.179 -0.884 3.010 -4.358 6.247 6.531 2.114 -1.652 4.387 -21.91 
 (2.217) (11.36) (6.835) (31.34) (2.730) (9.583) (8.500) (23.38) (2.016) (7.955) (6.015) (40.36) 
Pov 50% Disadv 1.769 -1.416 7.616 10.59 1.427 -1.573 6.145 -8.591 1.621 4.953 6.976 -14.82 
 (1.577) (7.718) (5.339) (21.12) (2.037) (8.159) (6.059) (17.34) (1.856) (6.008) (4.362) (21.26) 
Class size 0.0527 -26.20 0.760 -454.8 1.073 -26.21 15.49 -294.3 5.667 166.5 81.78 52.33 
 (3.445) (201.0) (59.05) (382.9) (4.810) (175.2) (55.23) (503.7) (7.911) (166.9) (55.36) (346.1) 
Class size sq -0.0131 -10.24 -0.140 332.5 -0.124 -16.90 -1.321 101.4 -4.864 -89.51 -51.74 -80.69 
 (3.780) (104.1) (51.05) (295.2) (4.111) (85.05) (44.13) (344.8) (6.016) (80.53) (42.45) (213.6) 
Constant  -19.02  266.3  56.07  124.6  -106.0  76.89 
  (161.7)  (255.3)  (122.6)  (315.3)  (133.7)  (403.1) 
Total (Expl/Unexpl) -56.70* 18.84 -3.506 -2.114 -15.28 -3.103 45.35 -33.53 -28.36 20.18 42.03* -14.75 
 (34.29) (34.48) (36.78) (49.49) (27.78) (26.62) (32.74) (27.65) (34.28) (33.71) (24.01) (34.85) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 274.0 311.9 -37.86*** 422.9 441.2 -18.38* 551.7 559.9 -8.183  
 (7.372) (8.635) (10.99) (6.733) (7.779) (10.53) (4.355) (5.762) (7.273)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included. 
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TableȱBȬ 5.15:ȱSaudiȱArabiaȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(girlsȱasȱreference)ȱ Chap
terȱ5.ȱG
en
d
erȱD
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tialsȱo
nȱM
ath
sȱT
estȱS
co
resȱinȱM
E
N
A
VARIABLES 
Without reweighting 
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group 
F(x) for girls Reweighted to Boys 
10th quantile 50th quantile 90th quantile
Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained  
Lower-sec EDC 0.0700 -1.894 0.737 -2.876 -0.239 -3.624 -2.512 -1.659 -0.174 -3.134 -1.836 -1.782 
 (0.194) (2.947) (1.943) (2.885) (0.286) (2.253) (1.574) (2.233) (0.215) (2.685) (1.467) (2.445) 
Upper-sec -0.135 -1.754 4.950 -1.251 -0.200 -3.426 7.353 -2.376 -0.00259 -2.961 0.0950 -3.562 
 (0.513) (3.524) (12.24) (2.130) (0.238) (2.434) (6.756) (2.553) (0.188) (3.080) (7.095) (2.795) 
Post-sec not UNI -0.0664 -0.0164 -0.342 0.215 -0.205 0.285 -1.055 1.091 -0.109 -0.0299 -0.561 0.378 
 (0.176) (0.917) (0.823) (0.735) (0.278) (0.841) (0.776) (0.838) (0.156) (1.187) (0.831) (1.054) 
University degree -0.101 -1.587 -2.741 0.205 -0.331 -5.843 -8.946*** 1.925 -0.402 -5.581 -10.86*** 4.033 
 (0.442) (5.147) (4.024) (3.792) (0.513) (3.768) (2.777) (3.727) (0.538) (6.342) (3.895) (5.021) 
Native parents  0.0405 -0.787 -0.154 -1.014 0.713 5.715 -2.715* -4.130 0.940 -5.961 -3.578* -19.05** 
 (0.533) (9.937) (1.865) (7.513) (0.453) (6.836) (1.619) (6.145) (0.647) (11.28) (2.126) (8.838) 
One bookcases -0.131 1.486 0.984 1.341 -1.317 0.680 9.921* 3.112 -0.941 3.786 7.092 5.402* 
 (1.068) (3.682) (8.045) (2.393) (0.828) (2.499) (5.741) (2.217) (0.743) (3.826) (5.594) (3.047) 
Two bookcases -0.0512 -0.482 -0.176 -0.424 -0.595 -0.549 -2.042 0.831 -1.228** -0.0507 -4.216** 2.871 
 (0.807) (2.331) (2.636) (1.912) (0.461) (1.791) (1.545) (1.275) (0.621) (2.517) (1.805) (2.035) 
Home possess H -4.018* 13.61 -17.15* 25.98*** -3.902* 9.859 -16.66** 21.85*** -3.050** 7.149 -13.02** 16.36** 
 (2.345) (12.40) (9.752) (8.456) (2.086) (7.568) (8.036) (4.404) (1.528) (7.124) (5.359) (6.449) 
Home possess M 0.177 16.31 7.629 21.76*** 0.208 7.121 8.935 13.40** 0.0652 2.929 2.807 5.371 
 (0.305) (10.18) (12.64) (6.188) (0.373) (8.632) (9.877) (5.222) (0.217) (5.579) (6.423) (4.329) 
TL spoken ALs -0.990 3.815 -3.524 -2.197 -0.259 -2.285 -0.922 -4.402 -0.394 -5.663 -1.404 -8.502 
 (0.806) (7.065) (2.852) (6.084) (0.686) (6.991) (2.409) (5.749) (1.043) (9.247) (3.639) (5.552) 
PC at H&SCL -2.296 -3.835 -12.58 -8.212*** -1.713 -2.463 -9.386 -5.938** -2.464 2.429 -13.51 -2.208 
 (3.197) (5.083) (17.33) (2.677) (2.154) (4.255) (11.73) (2.771) (2.074) (4.295) (11.36) (3.620) 
PC at H/SCL 0.846 -8.604 3.976 -12.77*** 1.803* -2.154 8.475* -9.868*** 1.617 7.400 7.600 0.376 
 (1.730) (7.922) (8.159) (4.476) (0.973) (5.031) (4.546) (3.596) (1.221) (7.213) (5.425) (6.944) 
Male teacher -47.33 65.45 -50.26 17.59 -41.37 66.73 -43.93 24.85 -6.372 -12.65 -6.767 -19.47 
 (102.8) (103.7) (109.2) (35.64) (41.41) (49.93) (43.88) (20.45) (10.30) (35.18) (10.90) (37.52) 
T. Experience 2.453 -13.28 6.102 -3.693 2.829 -11.89 7.038 -0.644 1.917 -5.753 4.770 1.474 
 (3.106) (13.00) (6.039) (7.262) (2.868) (10.38) (5.094) (5.848) (2.850) (10.48) (5.016) (6.245) 
T. Certificate!             
             
M SCL RCS 0.649 16.04 -4.408 4.179 1.287 31.20** -8.735*** 6.375 1.353 18.69 -9.181** -7.469 
 (1.823) (14.74) (3.321) (12.88) (3.338) (13.95) (3.195) (12.23) (3.508) (19.67) (3.794) (15.60) 
L SCL RSC 1.411 1.031 3.699 -1.289 2.364 3.049 6.197** -0.816 2.079 1.392 5.451 -2.011 
 (1.807) (3.343) (2.784) (2.878) (1.985) (3.049) (2.686) (2.430) (2.466) (3.370) (3.332) (2.773) 
T. UNI Degree -0.461 9.601 -1.687 -1.803 -0.565 17.85 -2.067 3.085 -0.844 11.90 -3.088 -11.88 
 (1.167) (28.32) (2.138) (25.03) (0.772) (28.34) (2.606) (18.74) (1.625) (49.33) (2.907) (46.11) 
COMMU.>50000 -0.252 0.988 -4.435 6.467 -0.406 -0.793 -7.152 7.253* -0.443 2.673 -7.798* 11.33** 
 (0.492) (7.151) (4.415) (5.536) (1.419) (5.948) (4.654) (4.409) (0.746) (6.875) (4.435) (4.585) 
Pov 50% Disadv 0.104 0.180 -4.096 -0.476 -0.0118 -2.675 0.464 -2.500 0.0291 -0.611 -1.143 -0.729 
 (0.613) (2.754) (10.45) (1.686) (0.120) (2.444) (8.614) (2.361) (0.332) (2.459) (8.319) (2.031) 
Class size 0.910 20.84 0.887 -18.35 1.140 49.82 1.111 5.693 0.911 36.28 0.887 -2.933 
 (2.766) (75.33) (2.500) (73.98) (1.567) (51.92) (1.520) (46.24) (1.554) (66.70) (1.446) (80.43) 
Class size sq -2.109 -8.914 -3.017 13.14 -2.715 -23.91 -3.883 -0.267 -1.566 -16.80 -2.240 3.836 
 (3.857) (29.58) (5.379) (38.99) (3.501) (20.19) (5.026) (27.67) (2.648) (30.28) (3.774) (42.89) 
Constant  -98.18  -52.22  -121.9**  9.239  -41.07  188.8** 
  (63.97)  (46.31)  (60.51)  (62.63)  (58.80)  (76.34) 
Total (Expl/Unexpl) -53.08 19.20 -67.25 -16.15 -44.59 20.32 -54.64 69.21 -9.002 -1.552 -44.63** 159.5*** 
 (103.3) (100.2) (109.0) (44.13) (40.77) (43.67) (45.79) (42.24) (11.92) (13.29) (17.36) (44.19) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 216.9 250.8 -33.88*** 317.7 342.0 -24.27*** 423.5 434.1 -10.55*  
 (5.569) (5.555) (7.671) (5.359) (4.030) (7.012) (4.361) (3.902) (5.760)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included. 
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VARIABLES 
Without reweighting 
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group 
F(x) for girls Reweighted to 
Boys 
Without reweighting
Girls are reference group F(x) for girls Reweighted to Boys 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC -0.336 -1.671 -0.352 -2.040 -0.143 3.543 -0.149 4.305 -0.0193 1.057 -0.0202 2.270 
 (0.728) (6.772) (0.757) (9.188) (0.366) (4.638) (0.391) (5.719) (0.353) (3.401) (0.370) (4.143) 
Upper-sec -0.250 0.631 -0.235 1.582 -0.331 3.262 -0.311 4.311* -0.0952 4.404* -0.0892 6.339** 
 (0.512) (3.574) (0.455) (4.455) (0.306) (2.081) (0.287) (2.223) (0.287) (2.382) (0.264) (2.873) 
Post-sec not UNI 0.00825 -0.674 0.0332 -1.114 0.0150 1.167 0.0601 1.363 0.0187 2.335 0.0751 3.508 
 (0.110) (4.762) (0.0592) (6.490) (0.502) (2.800) (0.199) (2.613) (0.871) (4.706) (0.340) (5.436) 
University degree 0.0665 -0.401 0.0639 -0.833 -0.202 2.066 -0.194 1.431 -0.00568 3.007 -0.00546 3.385 
 (0.910) (5.319) (0.881) (6.586) (0.422) (2.592) (0.391) (2.960) (0.446) (3.102) (0.425) (3.684) 
Native parents -1.144 6.279 -0.904 1.275 -1.409 21.89*** -1.114** 17.15* -0.730 14.74* -0.577* 9.051 
 (1.132) (15.42) (0.627) (17.86) (1.277) (8.296) (0.540) (9.067) (0.850) (7.521) (0.333) (7.079) 
One bookcases -0.00158 2.466 -0.00175 3.230 -0.242 0.957 -0.267 1.552 -0.121 2.381 -0.134 2.394 
 (0.202) (2.722) (0.231) (3.245) (0.293) (3.014) (0.222) (3.205) (0.169) (3.058) (0.186) (3.287) 
Two bookcases -0.0515 0.471 -0.0522 0.660 0.00598 -0.407 0.00606 -0.289 0.0197 1.455 0.0199 0.0949 
 (0.108) (2.182) (0.107) (2.056) (0.0745) (1.749) (0.0689) (1.710) (0.0975) (1.682) (0.0761) (1.822) 
Home possess H 0.899 -8.049 0.331 -5.063 0.892 -2.025 0.328 -3.245 0.594 0.317 0.219 2.736 
 (2.353) (5.861) (0.782) (6.349) (2.114) (4.285) (0.715) (4.996) (1.288) (4.707) (0.431) (5.444) 
Home possess M -1.879 -12.65 -1.683** -7.535 -1.784 -6.414 -1.598*** -7.757 -0.931 -2.059 -0.834** -0.378 
 (1.324) (11.98) (0.694) (12.85) (1.212) (6.732) (0.590) (8.326) (0.610) (6.136) (0.349) (6.583) 
TL spoken ALs -0.620 12.87 -0.509 13.42 -1.147 12.05* -0.943** 12.57* -1.275 8.981 -1.048** 8.065 
 (0.627) (8.501) (0.361) (10.21) (0.854) (7.066) (0.422) (7.489) (0.901) (7.640) (0.497) (8.898) 
PC at H&SCL -1.983 1.706 -2.040** 3.132 -1.510* -1.262 -1.554* -2.236 -0.864 4.435 -0.889 6.300 
 (1.218) (5.375) (0.887) (6.774) (0.846) (4.242) (0.809) (4.351) (0.809) (4.110) (0.819) (4.583) 
PC at H/SCL 3.044** 1.839 3.181** 2.562 2.884** 2.824 3.015** 1.846 2.796* 6.902 2.923* 10.21 
 (1.418) (10.05) (1.428) (11.07) (1.244) (7.530) (1.267) (8.624) (1.608) (7.891) (1.654) (8.718) 
Male teacher -1.781 9.223 -1.756 8.693 0.151 7.224 0.149 6.290 1.322 -2.861 1.303 -3.554 
 (2.588) (11.58) (2.437) (14.83) (1.458) (11.85) (1.428) (11.86) (1.581) (11.68) (1.409) (11.03) 
T. Experience -0.748 4.872 -1.388 9.843 -0.814 -0.108 -1.511 1.723 -0.108 -2.616 -0.200 -4.403 
 (1.927) (16.40) (1.674) (20.82) (1.567) (12.23) (1.161) (13.68) (0.252) (11.53) (0.463) (12.92) 
T. Certificate! 0.0298 16.85 0.0456 7.090 0.0269 6.037 0.0412 -3.644 0.0418 -13.26 0.0641 -18.87* 
 (0.189) (14.05) (0.191) (14.45) (0.171) (8.665) (0.124) (8.784) (0.335) (10.40) (0.152) (11.24) 
M SCL RCS -0.230 -3.913 -0.303 1.162 -0.325 -18.59* -0.429 -19.03** -0.306 -18.89** -0.403 -19.30** 
 (0.608) (14.07) (0.790) (14.52) (0.559) (9.791) (0.518) (9.285) (1.128) (9.593) (0.594) (8.624) 
L SCL RSC -0.135 2.107 -0.0919 2.474 -0.148 0.687 -0.101 0.544 -0.139 0.598 -0.0948 0.867 
 (0.563) (3.028) (0.179) (3.609) (1.324) (1.762) (0.466) (1.726) (0.786) (1.355) (0.274) (1.473) 
T. UNI Degree -1.292 60.28 -1.209 62.74 0.511 51.32 0.478 58.90 2.819* -46.61 2.637** -37.09 
 (2.265) (320.3) (2.174) (322.9) (2.223) (311.4) (2.075) (311.6) (1.596) (80.93) (1.262) (80.96) 
COMMU.>50000 1.199 -1.759 1.163 -3.885 0.813 -0.185 0.789 -3.402 -0.340 9.040 -0.330 6.405 
 (1.141) (8.154) (1.008) (8.891) (1.106) (6.154) (0.716) (5.892) (0.702) (6.457) (0.607) (6.462) 
Pov 50% Disadv 0.642 8.343 0.773 5.160 0.852 10.61 1.025 8.492 0.500 13.70* 0.602 9.904 
 (2.047) (7.529) (1.034) (10.10) (1.999) (8.000) (0.871) (8.105) (1.037) (7.758) (0.563) (7.279) 
Class size 3.034 101.5 2.770 122.2 3.696 129.6 3.373 166.9 -2.986 -132.1 -2.725 -132.7 
 (9.537) (164.3) (5.901) (156.6) (7.564) (220.4) (6.032) (283.0) (4.069) (144.8) (3.386) (158.1) 
Class size sq -2.562 -66.02 -2.517 -77.36 -2.976 -78.57 -2.924 -92.21 3.032 57.96 2.978 64.69 
 (8.866) (89.17) (5.821) (91.38) (6.493) (119.2) (5.663) (152.1) (3.661) (79.45) (3.205) (85.75) 
Constant  -158.0  -172.9  -172.5  -181.1  83.50  76.37 
  (356.5)  (350.8)  (343.2)  (349.6)  (129.9)  (137.7) 
Total (Expl/Unexpl) -4.731 -12.65 -4.590 -13.82 -1.849 -12.52* -2.852 -12.39 0.316 -7.480 0.770 8.078 
 (5.777) (9.289) (3.395) (8.840) (4.895) (7.077) (3.106) (7.622) (4.273) (6.595) (3.083) (6.851) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 248.7 266.1 -17.38* 384.8 399.2 -14.37* 517.0 524.1 -7.164  
 (7.345) (7.242) (9.133) (5.288) (6.077) (7.599) (5.725) (4.614) (7.788)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included. 
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TableȱBȬ 5.17:ȱIranȱdetailedȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(boysȱasȱreference)ȱ Chap
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VARIABLES 
Without reweighting 
Boys are reference group F(x) for Boys Reweighted to Girls 
Without reweighting
Boys are reference group F(x) for Boys Reweighted to Girls 
Without reweighting
Boys are reference group F(x) for Boys Reweighted to Girls 
10th quantile 50th quantile 90th quantile
Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained  
Lower-sec EDC 0.103 -5.986 0.173 -4.498 -0.0150 -3.118 -0.0251 -3.319 0.0322 -1.780 0.0539 -1.961 
 (0.309) (5.655) (0.218) (5.119) (0.0716) (3.164) (0.106) (3.333) (0.185) (3.434) (0.123) (3.560) 
Upper-sec -0.0944 -1.265 -0.0866 -2.302 -0.792* -0.314 -0.727** -0.701 -1.178* 5.211 -1.081** 4.144 
 (0.600) (4.183) (0.555) (4.590) (0.479) (2.422) (0.354) (2.663) (0.633) (3.516) (0.526) (3.701) 
Post-sec not UNI 0.0867 -0.672 0.0962 -1.195 0.253 -1.177 0.280 -1.642 0.585 3.465 0.649* 3.154 
 (0.258) (1.713) (0.291) (2.397) (0.300) (1.718) (0.273) (2.011) (0.822) (2.365) (0.354) (2.452) 
University degree 0.0303 -0.966 -0.00127 -1.129 -0.124 -2.119 0.00520 -2.372 -0.533 2.151 0.0224 2.167 
 (0.348) (2.701) (0.0676) (2.982) (0.334) (1.901) (0.0714) (1.938) (1.601) (3.317) (0.336) (3.384) 
Native parents -0.592 37.94 -0.635* 40.78 -0.454 47.16** -0.487** 49.15** -0.357 4.069 -0.383*** 4.496 
 (0.584) (32.16) (0.362) (30.96) (0.282) (22.25) (0.196) (22.31) (0.220) (19.07) (0.118) (19.43) 
One bookcases 0.00859 -1.917 0.0176 -1.807 0.0931 0.458 0.191* 0.098 0.168 3.141 0.344* 3.609 
 (0.0564) (1.721) (0.0816) (1.684) (0.476) (1.965) (0.106) (2.100) (1.010) (3.086) (0.179) (3.409) 
Two bookcases 0.259 -2.636 0.265 -2.832 -0.0652 -2.068 -0.0667 -1.491 -0.226 -3.189 -0.231 -2.371 
 (0.483) (1.945) (0.414) (1.947) (0.293) (2.029) (0.281) (2.141) (0.437) (3.299) (0.443) (3.347) 
Home possess H 0.0315 1.754 0.0374 4.327 0.0859 2.265 0.102 3.285 0.165 6.945 0.196 5.35 
 (0.231) (5.245) (0.112) (4.948) (1.110) (6.136) (0.248) (6.201) (1.592) (7.033) (0.342) (7.386) 
Home possess M -0.504 3.877 -0.532 4.64 -0.432 5.145 -0.455** 5.949 -0.362 6.252 -0.382 5.945 
 (0.666) (5.950) (0.420) (6.615) (0.432) (4.116) (0.204) (4.300) (0.450) (4.739) (0.289) (4.678) 
TL spoken ALs -1.924 3.953 -2.130*** 6.66 -1.685 0.900 -1.866* 0.922 -0.270 -6.408 -0.299 -6.324 
 (1.352) (7.766) (0.823) (7.761) (1.510) (7.220) (1.027) (6.699) (1.152) (8.495) (1.241) (7.919) 
PC at H&SCL -0.226 -0.164 -0.320 -0.0633 -0.440 0.661 -0.622* 0.567 -1.299 -3.243 -1.838** -4.302 
 (0.739) (0.983) (0.230) (0.986) (0.847) (1.671) (0.338) (1.684) (2.881) (5.222) (0.740) (5.676) 
PC at H/SCL 0.213 -1.595 0.254 -2.398 0.255 1.265 0.305 0.696 0.0554 -6.866 0.0662 -7.533 
 (0.773) (4.719) (0.338) (4.274) (0.510) (5.406) (0.321) (5.612) (0.229) (5.877) (0.281) (6.532) 
Male teacher             
             
T. Experience             
             
T. Certificate!             
             
M SCL RCS -0.282 -8.125 0.104 -7.024 -0.366 -7.731 0.135 -10.98 -0.728 -28.24 0.268 -14.06 
 (1.555) (11.15) (0.334) (10.32) (1.527) (12.18) (0.305) (12.55) (3.868) (30.53) (0.825) (27.98) 
L SCL RSC 0.0805 -8.302* -0.382 -9.283** 0.0640 -4.688 -0.304 -5.736 0.0641 -5.899 -0.304 -3.598 
 (2.783) (4.567) (0.627) (4.308) (2.104) (4.396) (0.433) (4.329) (2.989) (7.901) (0.687) (7.636) 
T. UNI Degree             
             
COMMU.>50000 -0.0921 -20.40** -0.0910 -22.18** 0.216 -3.876 0.214 -3.753 0.346 3.776 0.342 1.868 
 (0.475) (9.927) (0.215) (9.487) (1.420) (8.360) (0.363) (9.155) (2.290) (8.998) (0.622) (8.290) 
Pov 50% Disadv -1.909 -3.017 -1.456 -2.409 -2.026 -2.018 -1.545* -0.883 -1.485 -5.816 -1.132 -3.788 
 (1.694) (7.423) (1.216) (7.612) (1.664) (5.740) (0.933) (5.819) (2.004) (8.959) (1.279) (7.777) 
Class size 12.22 223.8 9.868 156 2.997 144.7 2.419 66.39 -1.984 246.1 -1.601 243.4 
 (11.23) (209.4) (7.417) (195.4) (5.691) (142.9) (4.744) (131.1) (7.115) (181.7) (6.159) (154.4) 
Class size sq -8.207 -92.26 -7.207 -51.7 -1.922 -72.25 -1.688 -29.85 0.692 -154.2 0.607 -147.2* 
 (8.729) (109.6) (6.101) (102.0) (4.578) (74.49) (4.183) (68.51) (5.413) (99.48) (5.176) (89.06) 
Constant  -138.9  -118.9  -105.5  -68.87  -57.32  -75.88 
  (90.76)  (84.82)  (75.59)  (70.55)  (96.59)  (79.53) 
Total (Expl/Unexpl) -0.301 -15.94** -2.966 -15.33** -6.837 0.148 -4.477** 1.336 -10.42 12.89 -4.741 11.92 
 (6.168) (7.344) (2.661) (7.668) (7.109) (6.991) (2.049) (6.818) (11.65) (10.54) (3.156) (9.614) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 287.5*** 303.7*** -16.24* 397.8*** 404.5*** -6.689 517.4*** 514.9*** 2.475  
 (7.344) (5.504) (9.314) (6.456) (5.387) (8.398) (9.796) (10.17) (14.02)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included 
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TableȱBȬ 5.18:ȱSaudiȱArabiaȱdetailedȱdecompositionȱofȱmathsȱtestȱscoresȱbyȱgenderȱ(boysȱasȱreference)ȱ
VARIABLES 
Without reweighting 
Boys are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys are reference group 
F(x) for Boys Reweighted to 
Girls 
Without reweighting
Boys are reference group 
F(x) for Boys Reweighted to 
Girls 
10th quantile 50th quantile 90th quantile
 Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained Explained Unexplained 
Lower-sec EDC 0.265 -2.158 0.223 0.406 0.140 -4.171* 0.118 -3.506 0.161 -3.654 0.135 -3.75 
 (0.328) (3.229) (0.277) (2.772) (0.278) (2.409) (0.217) (2.602) (0.361) (3.003) (0.244) (3.886) 
Upper-sec 0.0755 -2.121 0.0808 -1.166 0.211 -4.055 0.226 -3.477 0.353 -3.611 0.378 -4.927 
 (0.254) (4.059) (0.233) (5.522) (0.268) (2.654) (0.301) (3.186) (0.439) (3.426) (0.409) (3.906) 
Post-sec not UNI -0.0647 -0.0184 -0.0214 0.873 -0.275 0.345 -0.0911 0.286 -0.0972 -0.0917 -0.0322 0.0501 
 (0.232) (1.127) (0.0987) (1.220) (0.299) (1.036) (0.140) (1.195) (0.270) (1.453) (0.109) (1.665) 
University degree -0.0384 -2.147 -0.0517 2.059 -0.114 -6.393 -0.153 -5.107 -0.198 -6.024 -0.266 -8.36 
 (0.148) (5.461) (0.184) (8.656) (0.173) (3.941) (0.178) (4.103) (0.501) (6.516) (0.367) (7.411) 
Native parents 0.114 -0.595 0.0963 -2.848 0.322 6.632 0.271 3.681 1.319 -5.324 1.110* -10.61 
 (0.549) (10.69) (0.444) (12.53) (0.433) (7.391) (0.361) (8.664) (1.007) (12.50) (0.572) (14.45) 
One bookcases -0.805 1.956 -0.704 -2.141 -1.635 0.701 -1.431* -0.151 -2.691 5.451 -2.355* 4.748 
 (1.097) (5.315) (0.944) (5.095) (1.014) (3.619) (0.806) (3.913) (1.683) (5.522) (1.405) (5.125) 
Two bookcases 0.175 -0.724 0.153 -2.526 -0.365 -0.693 -0.319 -1.099 -1.247 0.127 -1.091 -0.764 
 (0.811) (3.411) (0.667) (3.345) (0.527) (2.528) (0.448) (2.889) (0.978) (3.604) (0.750) (3.779) 
Home possess H -8.230*** 17.32 -8.311*** 14.71 -6.902*** 11.98 -6.969*** 8.774 -5.157** 8.488 -5.207*** 3.638 
 (3.098) (16.04) (2.349) (18.94) (1.709) (9.616) (1.249) (11.01) (2.119) (9.249) (1.664) (7.531) 
Home possess M 0.783 15.57 0.934 12.61 0.464 6.334 0.554* 3.265 0.166 2.606 0.198 1.246 
 (1.111) (9.543) (0.618) (12.95) (0.546) (8.193) (0.288) (9.838) (0.301) (5.350) (0.199) (4.974) 
TL spoken ALs -0.316 2.948 -0.279 9.945 -0.662 -1.692 -0.585 -1.229 -1.396 -4.268 -1.233 -2.661 
 (1.088) (5.715) (0.968) (7.252) (1.096) (5.798) (0.973) (7.094) (1.141) (7.341) (0.929) (6.949) 
PC at H&SCL -4.877*** -1.403 -4.498*** -0.47 -3.174* -0.748 -2.927** -0.587 -0.747 0.894 -0.689 1.286 
 (1.650) (1.814) (1.482) (2.153) (1.663) (1.473) (1.468) (1.451) (2.122) (1.564) (1.939) (1.884) 
PC at H/SCL 3.230*** -10.95 2.603*** -9.574 2.369** -2.216 1.909** -0.673 -0.492 10.01 -0.397 15.15 
 (1.181) (10.05) (0.846) (13.82) (1.051) (6.393) (0.835) (6.714) (1.650) (9.239) (1.333) (9.898) 
Male teacher             
             
T. Experience             
             
T. Certificate!             
             
M SCL RCS -0.147 17.58 -0.244 15.22 -0.219 33.97** -0.364 30.43** 0.429 21.05 0.710 8.545 
 (0.515) (15.40) (0.944) (16.52) (0.537) (13.62) (0.882) (14.15) (0.704) (21.20) (1.232) (26.38) 
L SCL RSC 0.768 2.029 0.266 1.842 0.702 4.766 0.243 2.958 1.449 2.197 0.501 -1.053 
 (1.972) (5.542) (0.598) (6.175) (1.688) (4.762) (0.509) (4.272) (2.135) (5.710) (0.631) (6.870) 
T. UNI Degree             
             
COMMU.>50000 -0.327 0.0542 -0.382 2.4 -0.365 -1.515 -0.426 -3.688 -0.640 2.262 -0.747 -2.874 
 (1.440) (6.940) (0.703) (9.577) (1.445) (5.527) (0.675) (5.949) (2.047) (6.933) (0.845) (8.264) 
Pov 50% Disadv 0.0629 -0.230 0.0510 -0.0192 0.279 -2.665 0.226 -3.155 0.0919 -1.209 0.0745 -2.089 
 (0.276) (2.924) (0.210) (2.887) (0.868) (2.763) (0.306) (2.665) (0.238) (2.486) (0.194) (2.138) 
Class size -0.195 26.77 -0.0318 49.75 -0.995 48.91 -0.162 56.89 0.288 19.10 0.0470 54.06 
 (2.926) (77.35) (0.530) (95.21) (2.794) (54.48) (0.738) (51.64) (2.458) (48.16) (0.543) (71.06) 
Class size sq 1.706 -15.49 0.408 -32.16 5.580 -31.47 1.334 -36.48 0.378 -10.24 0.0904 -26.63 
 (10.49) (40.75) (2.322) (47.43) (6.816) (27.06) (1.423) (27.87) (7.285) (25.80) (1.727) (38.78) 
Constant  -80.53  -99.63*  -82.39**  -74.18*  -42.53  -35.42 
  (53.53)  (53.75)  (42.00)  (40.10)  (45.73)  (59.43) 
Total (Expl/Unexpl) -6.703 -27.18*** -8.711** -33.70*** -3.853 -20.42*** -7.853*** -22.78*** -5.601 -5.601 -7.890*** -7.794 
 (9.462) (9.810) (4.187) (11.25) (6.248) (6.960) (2.676) (7.109) (7.068) (7.068) (3.023) (8.031) 
Raw Gap Boys Girls Total Gap Boys Girls Total Gap Boys Girls Total Gap  
 216.9*** 250.8*** -33.88*** 317.7*** 342.0*** -24.27*** 423.5*** 434.1*** -10.55*  
 (5.569) (5.555) (7.671) (5.359) (4.030) (7.012) (4.361) (3.902) (5.760)  
Jackknife Standard errors in parentheses,   *** p<0.01, ** p<0.05, * p<0.1, Dummy controls for missing observations included 
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AppendixȱCȬ4:QuantileȱDecompositionȱDoȬfileȱ
*ȱȱȱȱQuantileȱdecompositionȱonȱTurkeyȱȱ*ȱ
*Inequalityȱ analysisȱusingȱ reweightȱ hybridȱwithȱRecenteredȱ InfluenceȱFunctionȱ (RIF)ȱ forȱ
quantilesȱ*ȱ
**ALLȱPLAUSIBLEȱVALUES**ȱ
#delimitȱ;ȱȱ
clearȱall;ȱ
captureȱlogȱclose;ȱ
setȱmoreȱoff;ȱ
setȱmemȱ500m;ȱ
localȱdate:ȱdiȱ%dȱdate(c(current_date),ȈDMYȈ);ȱ
cdȱȈE:\Fourthȱchapter\DataȱandȱDo\TurkeyȈ;ȱ
logȱusingȱAN_RIF_TURF`dateȇ.log,ȱreplace;ȱ
*generatingȱtheȱcounterfactualȱsampleȱgroup*;ȱ
useȱmergedturMȱ;ȱtabȱitsex,ȱgen(itsex);ȱgenȱmaleȱ=ȱitsex2;ȱgenȱfemaleȱ=ȱitsex1;ȱ
saveȱtemp01,replace;ȱkeepȱifȱmale==0;ȱreplaceȱmale=2;ȱsaveȱtemp2,ȱreplace;ȱ
useȱtemp01,ȱclear;ȱappendȱusingȱtemp2;ȱ
*Definingȱvariables*;ȱ
doȱvar_define;ȱ
*ȱInteractions;ȱ
*Theseȱ interactionsȱ areȱ necessaryȱ forȱ producingȱ properȱ weights,ȱ reviseȱ
demographicȱchangesȱandȱemployȱ(Balckȱetȱalȱ2009)Ȉ;*ȱ
*weȱdoȱnotȱneedȱinteractionsȱhereȱweȱhaveȱrunȱtheȱhotellingȱtestȱforȱmeanȱequalityȱandȱitȱ
provesȱequality*ȱ
*TestingȱofȱmeanȱequalityȬREȬWeight.do*ȱ
***********************************************************************************************;ȱ
*keepȱtheȱusedȱvariablesȱonlyȱtoȱfastenȱtheȱjackknifeȱcalculationsȱ
#ȱdelimit;ȱ
*generateȱlocalȱforȱcovariatesȱtoȱsaveȱspaceȱandȱtimeȱitȱisȱrepeatedlyȱgeneratedȱandȱ
used;ȱ
Localȱcontrolsȱbsdgedup2ȱbsdgedup3ȱbsdgedup4ȱbsdgedup5ȱTURparentsȱȱ
onebookcasesȱtwobookcasesȱhomepossessHȱhomepossessMȱbs4golanALWSȱȱȱ
PChomeandSCLȱ PChomeorSCLȱ ȱ bt4gsexMȱ bt4gtaut1ȱ bt4gtlceyesȱ bcdsrmiMȱȱ
bcdsrmiLȱbt4gfedcuniȱbc4gcomuG50ȱȱbc4gsbedG50Pȱȱbt4mstud1ȱbt4mstud2;ȱȱȱȱ
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*generateȱlocalȱforȱmissingȱobservationsȱcontrols;ȱ
Localȱ control_missingȱ DMbsdgedupȱ DMbsdgbornȱ DMbs4gbookȱ
DMhomepossessinxȱDMbs4golanȱDMbsdgcavlȱDMbt4gsexȱDMbt4gtautȱDMbt4gtlceȱ
DMbcdsrmiȱDMbt4gfedcȱDMbc4gcomuȱDMbc4gsbedȱDMbt4mstud;ȱ
Keepȱ`controlsȱ`contol_missingȱtotwgtȱfemaleȱmaleȱbsmmat*ȱȱjkzoneȱjkrep;ȱȱ
************************************************************************;ȱ
***************ȱcomputeȱweights;ȱ***************ȱProbitȱforȱmaleȱeffect;ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
probitȱmaleȱ`controlsȱ`control_missingȱ[iweight=ȱtotwgt]ȱifȱmale==0ȱ|ȱmale==1ȱ;ȱ
predictȱmalew,ȱp;ȱ
summȱmalewȱ,ȱdetail;ȱ
summȱmaleȱ[aweight=totwgt]ȱifȱmale==0ȱ|ȱmale==1ȱ;ȱ
genȱpbar=r(mean);ȱ
replaceȱȱtotwgt=ȱtotwgt*(malew/(1Ȭmalew))*((1Ȭpbar)/pbar)ȱȱifȱmale==2;ȱ
ȱ
*investigateȱbandwidthȱasȱdoubleȱtheȱnormalȱweightȱorȱuseȱtheȱexactȱtheȱgraphȱwillȱcompareȱ
them;ȱ
twowayȱ (kdensityȱ bsmmat01ȱ [aw=totwgt]ȱ ifȱ male==0ȱ |ȱ male==1,ȱ lcolor(black)ȱ
)(kdensityȱbsmmat01[aw=totwgt]ȱifȱmale==0ȱ|ȱmale==1,ȱwidth(38)ȱ///ȱ
ȱlcolor(red)ȱ )(kdensityȱ bsmmat01[aw=totwgt]ȱ ifȱ male==0ȱ |ȱ male==1,ȱ width(9)ȱ
lcolor(green)ȱ);ȱ
*******************************************************************************************;ȱ
**ȱgetȱrecenteredȱinfluenceȱfunctionsȱforȱ10,ȱ50ȱandȱ90ȱcentiles;ȱ
****definingȱtheȱprogramȱtoȱdoȱtheȱwork;ȱ
programȱdefineȱrifgen;ȱ
foreachȱvarȱofȱlocalȱ0{;ȱ
forvaluesȱitȱ=ȱ0(1)2ȱ{ȱ ;ȱ
pctileȱvalx=`varȇȱifȱmale==`itȇȱ[aweight=totwgt],ȱnq(100)ȱ;ȱ
kdensityȱ `varȇȱ [aweight=ȱ totwgt]ȱ ifȱ male==`itȇ,ȱ at(valx)ȱ gen(evalt`itȇȱ denst`itȇ)ȱ
width(19)ȱnographȱ;ȱ
ȱforvaluesȱqtȱ=ȱ10(40)90ȱ{ȱ ;ȱ
ȱlocalȱqcȱ=ȱ`qtȇ/100.0;ȱ
ȱgenȱ rif_`varȇ`itȇ_`qtȇ=evalt`itȇ[`qtȇ]+`qcȇ/denst`itȇ[`qtȇ]ȱ ifȱ `varȇ>=evalt`itȇ[`qtȇ]ȱ &ȱ
male==`itȇ;ȱ
ȱreplaceȱ rif_`varȇ`itȇ_`qtȇ=evalt`itȇ[`qtȇ]Ȭ(1Ȭ`qcȇ)/denst`itȇ[`qtȇ]ȱ ifȱ `varȇ<evalt`itȇ[`qtȇ]&ȱ
male==`itȇ;ȱ
ȱȱ};ȱ
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ȱdropȱvalx;ȱ
};ȱȱ
dropȱeval*ȱdenst*;ȱ
};ȱ
end;ȱ
*Runningȱ theȱprogramȱ forȱ theȱ fiveȱplausibleȱvalues,ȱ thisȱwillȱgenerateȱ theȱRIFȱ forȱ
themȱatȱallȱtheȱrequiredȱquantiles;ȱ
rifgenȱbsmmat01ȱbsmmat02ȱbsmmat03ȱbsmmat04ȱbsmmat05;ȱ
programȱdropȱrifgen;ȱ
******************************************************************************************;ȱ
#ȱdelimit;ȱ
foreachȱvarȱofȱvarlistȱbsmmat01ȱbsmmat02ȱbsmmat03ȱbsmmat04ȱbsmmat05{;ȱ
genȱrifat`varȇ=.;ȱ
};ȱ
forvaluesȱqtȱ=ȱ10(40)90ȱ{ȱ ;ȱ
diȱȈevaluatingȱquantile=ȱȈȱ`qtȇ;ȱ
**ȱgetȱdecompositionȱwithoutȱreweighingȱ[E(X_1|t=1)ȬȱE(X_0|t=0)]B_0ȱȱȱ;ȱ
foreachȱvarȱofȱvarlistȱbsmmat01ȱbsmmat02ȱbsmmat03ȱbsmmat04ȱbsmmat05{;ȱ
ȱreplaceȱrifat`varȇ=rif_`varȇ0_`qtȇȱifȱmale==0;ȱ
ȱreplaceȱrifat`varȇ=rif_`varȇ1_`qtȇȱifȱmale==1;ȱ
ȱ};ȱ
*runningȱestimatesȱforȱtheȱquantileȱdecompositionȱwithoutȱreweighting*;ȱ
pvȱ `controlsȱ `control_missingȱ ȱ ȱ [aweight=ȱ totwgt]ȱ ifȱ male==0ȱ |ȱ male==1,ȱ
cmd(oaxaca)ȱ pv(rifat*)cmdops(by(male)ȱ weight(0)ȱ swapȱ detailȱ
(groupDM:`control_missing)ȱrelax)ȱjkzone(jkzone)ȱjkrep(jkrep)ȱjrrȱtimss;ȱȱ
*saveȱestimates*;ȱ
estȱstoȱWRa`varȇ_`qtȇ;ȱ
matrixȱRa`qtȇ=e(b);ȱ
**************************************************************************************;ȱ
foreachȱvarȱofȱvarlistȱbsmmat01ȱbsmmat02ȱbsmmat03ȱbsmmat04ȱbsmmat05{;ȱ
replaceȱrifat`varȇ=.;ȱ
***ȱgetȱcharacteristicsȱeffectsȱwithȱreweighingȱ [E(X_0|t=1)ȬȱE(X_0|t=0)]B_cȱ ȱasȱexplainedȱ
inȱchapterȱ4ȱ;ȱ
ȱreplaceȱrifat`varȇ=rif_`varȇ2_`qtȇȱifȱmale==2;ȱ
ȱreplaceȱrifat`varȇ=rif_`varȇ0_`qtȇȱifȱmale==0;ȱ
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ȱ};ȱ
pvȱ`controlsȱ`control_missing[aweight=ȱtotwgt]ȱifȱmale==0ȱ|ȱmale==2,ȱcmd(oaxaca)ȱ
pv(rifat*)ȱ cmdops(by(male)ȱ weight(0)ȱ swapȱ detail(groupDM:`control_missing)ȱȱ
relax)ȱjkzone(jkzone)ȱjkrep(jkrep)ȱjrrȱtimssȱ;ȱ
*saveȱestimes;ȱ
estȱstoreȱCRc`varȇ_`qtȇ;ȱȱȱȱȱ
matrixȱRc=e(b);ȱ
*********************************************************************************************;ȱ
ȱforeachȱvarȱofȱvarlistȱbsmmat01ȱbsmmat02ȱbsmmat03ȱbsmmat04ȱbsmmat05{;ȱ
replaceȱrifat`varȇ=.;ȱ
***ȱgetȱcoefficientsȱeffectsȱE(X_1|t=1)*[B_1ȬB_c]ȱȱasȱunexplainedȱinȱchapterȱ4ȱ;ȱ
ȱreplaceȱrifat`varȇ=rif_`varȇ1_`qtȇȱifȱmale==1;ȱ
ȱreplaceȱrifat`varȇ=rif_`varȇ2_`qtȇȱifȱmale==2;ȱ
ȱ};ȱ
pvȱ`controlsȱ`control_missingȱ[aweight=totwgt]ȱifȱmale==1ȱ|ȱmale==2,ȱcmd(oaxaca)ȱ
pv(rifat*)ȱ cmdops(by(male)ȱ weight(0)ȱ detailȱ (groupDM:`control_missing)ȱ relax)ȱ
jkzone(jkzone)ȱjkrep(jkrep)ȱjrrȱtimss;ȱȱ
*saveȱestimates;ȱ
ȱestȱstoreȱSRw`varȇ_`qtȇ;ȱȱ
********************************************************************************************;ȱ
outreg2ȱ[WRa_10ȱCRc_10ȱSRw_10]ȱusingȱTURF10Q,ȱreplaceȱexcel;ȱ
outreg2ȱ[WRa_50ȱCRc_50ȱSRw_50]ȱusingȱTURF50Q,ȱreplaceȱexcel;ȱ
outreg2ȱ[WRa_90ȱCRc_90ȱSRw_90]ȱusingȱTURF90Q,ȱreplaceȱexcel;ȱ
Logȱclose;ȱ
ȱ
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Chapterȱ6ȱ
CONCLUSIONSȱȱ
6.1 Introductionȱ
Theȱaimsȱofȱ thisȱ studyȱwereȱ toȱ examineȱ theȱdeterminantsȱofȱ educationalȱ learningȱ
outcomesȱandȱgenderȱ inequalityȱofȱeducationalȱoutcomesȱ inȱMENAȱcountries.ȱTheȱ
literatureȱ indicatesȱ quiteȱ importantȱ linksȱ betweenȱ education,ȱ humanȱ capitalȱ andȱ
economicȱgrowth.ȱ ȱThereȱhasȱbeenȱsubstantialȱattentionȱtoȱtheȱeducationȱprocessȱinȱ
developedȱcountries.ȱReviewsȱofȱeducationȱproductionȱ functionsȱandȱcomparativeȱ
studiesȱhaveȱbeenȱemployedȱtoȱgainȱbetterȱunderstandingȱofȱschoolȱeffectivenessȱtoȱ
enhanceȱeducationalȱqualityȱandȱhelpȱbuildingȱupȱhumanȱcapitalȱ(Hanushek,ȱ1995,ȱ
Behrman,ȱ2010,ȱGlewweȱet.al,ȱ2011).ȱHighȱqualityȱempiricalȱstudiesȱareȱavailableȱtoȱ
guideȱpolicyȱmakersȱtoȱtheȱmostȱeffectiveȱwaysȱtoȱenhanceȱtheȱlearningȱoutcomes.ȱȱȱ
Theȱ educationȱ productionȱ functionȱ frameworkȱ considersȱ schoolsȱ asȱ productionȱ
unitsȱthatȱproduceȱlearningȱdependingȱonȱinputsȱfromȱschoolȱresourcesȱandȱteacherȱ
characteristicsȱ givenȱ studentȱ characteristics.ȱ Toȱ increaseȱ theȱ performanceȱ ofȱ
students,ȱaȱrelevantȱmixȱofȱ theseȱ factorsȱshouldȱbeȱ identifiedȱandȱemployedȱunderȱ
theȱpredefinedȱconstraintsȱsuchȱasȱbudgetȱlimitȱofȱschools.ȱȱ
Theȱeducationȱ componentȱ inȱhumanȱ capitalȱhasȱbeenȱ consideredȱaȱvitalȱplayerȱ inȱ
economicȱ growthȱ inȱ developedȱ countries.ȱ Countriesȱ inȱ transitionȱ likeȱ MENAȱ
countriesȱafterȱ theȱ soȱ calledȱArabȬSpringȱ shouldȱ investȱ inȱhumanȱ capitalȱbuildingȱ
andȱ increaseȱunderstandingȱofȱ theȱdrivingȱ forcesȱofȱbetterȱoutcomesȱofȱeducation.ȱ
Theȱ inequalityȱ isȱaȱmajorȱ challengeȱ inȱ suchȱaȱ regionȱwhereȱ incomeȱdistributionȱ isȱ
biasedȱinȱfavourȱofȱsmallȱminorities.ȱȱȱ
Givenȱtheȱcentralȱroleȱofȱstudentsȱeducationalȱperformanceȱforȱtheȱfutureȱeconomicȱ
prospectsȱ ofȱ societies,ȱ theȱ empiricalȱ resultsȱ ofȱ educationȱ productionȱ functionsȱ
estimatedȱ forȱ theȱ eightȱ MENAȱ countriesȱ inȱ thisȱ studyȱ couldȱ haveȱ substantialȱ
implicationsȱ forȱ educationalȱ andȱ socialȱ policiesȱ inȱ theȱ region.ȱ Forȱ theȱ MENAȱ
countries,ȱ theȱevidenceȱ forȱ theȱ firstȱ timeȱ revealsȱ theȱ impactȱofȱ familyȱbackgroundȱ
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andȱ schoolingȱ policiesȱ inȱ theȱ differentȱ schoolȱ systems.ȱ Byȱ examiningȱ theȱ
determinantsȱofȱeducationalȱperformanceȱ inȱ theȱbestȱperformingȱMENAȱcountries,ȱ
otherȱcountriesȱcanȱderiveȱlessonsȱforȱeducationȱpolicy.ȱȱ
Theȱ distortionsȱ ofȱ educationȱ distributionsȱ amongȱ groupsȱwereȱ arguedȱ toȱ haveȱ aȱ
substantialȱinfluenceȱonȱtheȱsocialȱandȱeconomicȱoutcomesȱinȱpartȱofȱtheȱdevelopingȱ
countries.ȱTheȱ thesisȱaddsȱ toȱ theȱ literatureȱbyȱaddressingȱ theȱgenderȱ inequalityȱofȱ
educationalȱoutcomesȱ(achievement)ȱinȱMENAȱregionȱandȱsoȱexaminesȱinequalityȱinȱ
outcomesȱ ratherȱ thanȱ enrolmentȱ (inputs).ȱ Theȱ comparativeȱ andȱ uniformȱ countryȱ
analysisȱofȱMENAȱcountriesȱusingȱappropriateȱ techniquesȱallowȱusȱ toȱdrawȱmanyȱ
conclusionsȱ andȱ contributions,ȱ whileȱ stillȱ leavingȱ openȱ severalȱ futureȱ possibleȱ
researchȱquestions.ȱ
6.2 ȱSummaryȱofȱfindingsȱ
MENAȱ countriesȱ shareȱ manyȱ characteristicsȱ althoughȱ theyȱ alsoȱ differȱ inȱ manyȱ
aspects.ȱTheyȱhaveȱ commonȱ characteristicsȱ suchȱ asȱ religion,ȱ culture,ȱgeographicalȱ
place,ȱ desertȱ climateȱ inȱmostȱ areas,ȱ languageȱ (withȱ exceptions)ȱ andȱ history;ȱ theyȱ
shareȱ aȱ ȱ relativelyȱ lowȱ performanceȱ ofȱ educationalȱ outcomesȱ comparedȱ toȱ otherȱ
countriesȱ ofȱ similarȱ incomeȱ forȱ whichȱ TIMSSȱ dataȱ areȱ available.ȱ Theȱ poorȱ
performanceȱofȱMENAȱcountriesȱisȱtheȱfirstȱconclusionȱtoȱbeȱdrawnȱfromȱthisȱstudy.ȱȱ
Thisȱstudyȱprovides,ȱforȱtheȱfirstȱtime,ȱconcreteȱevidenceȱonȱeducationalȱproductionȱ
functionsȱinȱMENA.ȱTheȱliteratureȱindicatesȱaȱdebateȱoverȱtheȱeffectivenessȱofȱschoolȱ
factorsȱ onȱ theȱ qualityȱ ofȱ theȱ outcomesȱ (Hanushek,ȱ 1995,ȱGlewweȱ et.al,ȱ 2011).ȱWeȱ
findȱ hereȱ theȱ overallȱ impactȱ ofȱ schoolȱ levelȱ variablesȱ onȱ performanceȱ acrossȱ theȱ
wholeȱ rangeȱofȱ countriesȱ isȱveryȱweakȱ exceptȱ forȱTurkey.ȱThisȱ suggestsȱ aȱ specialȱ
differenceȱ inȱ theȱ Turkishȱ educationȱ systemȱ productionȱ processȱ toȱ theȱ otherȱ
countries.ȱTheȱdominanceȱofȱhomeȱbackgroundȱandȱ studentȱ characteristicsȱ effectsȱ
onȱ theȱ learningȱoutcomesȱ inȱMENAȱparadoxicallyȱ impliesȱmoreȱattentionȱneedsȱ toȱ
beȱ givenȱ toȱ theȱ schoolȱ factors.ȱ Theȱ insignificantȱ impactsȱ ofȱ observedȱ schoolȱ
characteristicsȱ andȱ teachersȱ qualificationsȱ doȱ notȱ meanȱ thatȱ schoolsȱ areȱ notȱ
important,ȱbutȱtheyȱareȱnotȱeffectiveȱandȱtheȱmechanismsȱthroughȱwhichȱtheyȱworkȱ
needȱmoreȱ investigation.ȱTheȱ schoolȱ factorsȱ includeȱaȱ lotȱofȱendogenousȱvariablesȱ
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whichȱaffectȱtheȱlearningȱoutputsȱwhichȱshowȱmoreȱvariationsȱcomeȱfromȱtheȱschoolȱ
sideȱwhenȱ theȱ schoolȱ fixedȱ effectsȱ techniqueȱ hasȱ beenȱ employed.ȱ Theȱ significantȱ
effectȱ ofȱ schoolȱ resourcesȱ inȱTurkeyȱ andȱ Iranȱ explainȱmoreȱdifferencesȱ acrossȱ theȱ
educationȱsystems.ȱAlthough,ȱ itȱseemsȱ thatȱschoolȱ levelȱvariablesȱplayȱ littleȱroleȱ inȱ
general,ȱ theȱ detailedȱ investigationȱ inȱ Egyptȱ showsȱmajorȱ differencesȱ comeȱ fromȱ
schoolȱtypeȱreflectingȱdifferencesȱinȱresourcesȱandȱpracticesȱinȱthoseȱschools.ȱȱȱ
Theȱ metaȬregressionȱ analysisȱ identifiesȱ someȱ commonȱ patternsȱ forȱ homeȱ
backgroundȱ side,ȱ thoughȱ theȱ strikingȱ findingȱ isȱ theȱ negativeȱ effectȱ ofȱ computerȱ
usageȱacrossȱcountries.ȱExceptȱforȱIranȱandȱTurkey,ȱcomputerȱusageȱhasȱaȱnegativeȱ
impactȱonȱtheȱlearningȱoutcomesȱofȱstudentsȱinȱMENA.ȱPolicyȱshouldȱfocusȱonȱtheȱ
issueȱofȱ ICTȱ inȱ theȱ learningȱprocessȱasȱprovidingȱ ICTȱ facilitiesȱdoesȱnotȱappearȱ toȱ
effective.ȱTheȱsuccessȱstoryȱofȱTurkeyȱmightȱbeȱofȱinterestȱtoȱgetȱmoreȱinsightȱofȱhowȱ
aȱ moreȱ effectiveȱ ICTȱ policyȱ couldȱ enhanceȱ theȱ qualityȱ ofȱ learning.ȱ Familyȱ
backgroundȱproxies,ȱparentalȱeducationȱandȱnumberȱofȱbooksȱatȱhomeȱseemȱtoȱhaveȱ
theȱ largestȱeffectsȱonȱ studentsȱperformanceȱ inȱmathsȱ inȱ theȱ threeȱ topȱperformingȱ
countriesȱ(Tunisia,ȱJordanȱandȱTurkey).ȱTheȱnumberȱofȱbooksȱeffectȱwasȱtheȱlowestȱ
inȱEgyptȱandȱSyria.ȱ ȱHomeȱpossessionsȱareȱ theȱvariablesȱwithȱ theȱmostȱconsistentȱ
effectȱacrossȱMENAȱcountries.ȱThoseȱfindingsȱgoȱ inȱ lineȱwithȱ literatureȱ findingsȱ inȱ
mostȱ regionsȱofȱ theȱworldȱ (Hanushek,ȱ 1995,ȱWoessmann,ȱ 2002,ȱ andȱGlewweȱ e.al,ȱ
2011).ȱȱ
GrantȱandȱBehrmanȱ (2010)ȱargueȱ thatȱ femaleȱ studentsȱprogressȱ throughȱ schoolȱatȱ
theȱsameȱpaceȱasȱorȱfasterȱthanȱtheirȱmaleȱpeers.ȱSchoolingȱattainment,ȱasȱmeasuredȱ
byȱgradesȱofȱschoolȱcompleted,ȱdoesȱnotȱnecessarilyȱaccuratelyȱreflectȱ theȱ learningȱ
outcomesȱofȱchildren.ȱThereȱmightȱbeȱ largeȱvariationsȱ inȱschoolȱqualityȱandȱhomeȱ
backgroundȱwhichȱmayȱhaveȱimplicationsȱforȱgenderȱdifferencesȱinȱlearningȱdespiteȱ
theȱsameȱlevelȱofȱschoolingȱattainment.ȱIfȱgirlsȱareȱlikelyȱtoȱattendȱdifferentȱtypesȱofȱ
schoolsȱ thanȱboys,ȱ tendȱ toȱ takeȱdifferentȱ classesȱ thanȱboys,ȱareȱ treatedȱdifferentlyȱ
thanȱboysȱinȱtheȱsameȱclasses,ȱorȱareȱtreatedȱdifferentlyȱoutsideȱofȱschoolȱthanȱboysȱ
are,ȱthisȱmightȱhaveȱanȱeffectȱonȱtheȱequalityȱofȱlearningȱqualityȱbetweenȱboysȱandȱ
girls.ȱȱ
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InvestigatingȱtheȱgenderȱgapȱinȱlearningȱoutcomesȱinȱMENAȱisȱanotherȱcontributionȱ
ofȱthisȱstudy.ȱTheȱgenderȱdifferencesȱ inȱmathsȱperformanceȱareȱsignificant,ȱthoughȱ
mixedȱresultsȱwereȱfoundȱacrossȱcountries.ȱTheȱgapȱisȱproȬboysȱinȱAlgeria,ȱSyriaȱandȱ
TunisiaȱandȱproȬgirlsȱinȱJordan,ȱEgypt,ȱandȱSaudiȱArabia.ȱTheȱroleȱofȱgenderȱinȱtheȱ
educationȱproductionȱfunctionȱ isȱdifferentȱacrossȱtheȱcountries.ȱTheȱdecompositionȱ
analysisȱonȱtheȱmeanȱandȱalongȱtheȱdistributionȱprovidesȱaȱmajorȱcontributionȱtoȱtheȱ
investigationȱofȱgenderȱ inequalityȱ inȱoutcomes.ȱ ȱMENAȱcountriesȱdoȱnotȱexhibitȱaȱ
commonȱ patternȱ acrossȱ quantilesȱ withȱ respectȱ toȱ genderȱ effects;ȱ inȱ proȬboysȱ
countriesȱtheȱgapȱisȱlargerȱatȱtheȱbottomȱofȱtheȱdistributionsȱandȱtendsȱtoȱdecrease.ȱ
Thisȱmayȱ explainȱ theȱ insignificantȱ estimatesȱ fromȱ theȱOLSȱ averageȱ estimatesȱ inȱ
someȱ countries.ȱ Theȱ proȬgirlsȱ countriesȱ showȱmoreȱ ofȱ aȱ gapȱ inȱmathsȱ acrossȱ allȱ
quantiles.ȱ Inȱ theȱ genderȬneutralȱ country,ȱ Turkey,ȱ althoughȱ thereȱ isȱ noȱ genderȱ
differenceȱ overall,ȱ thisȱ reflectsȱ theȱ countervailingȱ balanceȱ ofȱ twoȱ effects:ȱ theȱ
characteristicsȱ effectȱwhichȱ favoursȱgirlsȱ andȱ theȱ coefficientsȱ effectȱwhichȱ favoursȱ
boys.ȱThisȱbegsȱaȱpolicyȱquestionȱofȱwhyȱschoolsȱareȱnotȱableȱ toȱoffsetȱ theȱgenderȱ
inequalityȱaspectȱfromȱhomeȱvariables.ȱȱȱ
TheȱfindingsȱconfirmȱGlewwesȱ(2002)ȱadviceȱtoȱuseȱtheȱcountryȱcontextȱ insteadȱofȱ
aggregationȱ ofȱ regionsȱ toȱ drawȱ concreteȱ conclusionsȱ forȱ policyȱmakersȱ forȱ eachȱ
country.ȱTheȱ finalȱcontributionȱofȱ thisȱ thesisȱ isȱcentredȱaroundȱ theȱeffectȱofȱschoolȱ
typeȱonȱEgyptianȱ students.ȱThisȱwasȱ investigatedȱ thoroughlyȱ inȱ termsȱofȱ schoolsȱ
sexȱcompositionȱandȱschoolȱlanguageȱofȱinstruction.ȱTheȱresearchȱfoundȱaȱsignificantȱ
linkȱbetweenȱschoolȱtypeȱandȱstudentȱperformanceȱinȱEgypt;ȱfirst,ȱlanguageȱschoolsȱ
appearsȱ toȱ haveȱ betterȱ scoresȱ thanȱArabicȱ schools.ȱ Second,ȱ singleȬsexȱ schoolsȱ doȱ
betterȱ thanȱmixedȱschoolsȱ (especiallyȱ forȱgirls).ȱThisȱ lastȱ findingȱprovidesȱaȱpartialȱ
explanationȱofȱ theȱgenderȱgapȱ inȱEgyptȱwhichȱ couldȱnotȱbeȱdeterminedȱ fromȱ theȱ
decompositionȱanalysis.ȱȱȱ
Theȱdetailedȱ investigationȱofȱ theȱ factorsȱ affectingȱ theȱ learningȱoutcomesȱ inȱEgyptȱ
revealedȱmanyȱ importantȱ findings;ȱ firstȱ theȱcurriculum,ȱandȱ theȱ teachingȱpracticesȱ
relatedȱtoȱit,ȱisȱaȱveryȱinfluentialȱdeterminantȱofȱtheȱfinalȱoutputȱespeciallyȱwhenȱweȱ
lookȱtoȱtheȱlearningȱcomponentsȱandȱhowȱthisȱisȱrelatedȱtoȱtheȱfutureȱlabourȱmarket.ȱ
Theȱeffectȱofȱ theȱnumberȱofȱbooksȱgoesȱpartiallyȱagainstȱAmmermullerȱet.alȱ (2005)ȱ
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whereȱtheȱeffectȱofȱnumberȱofȱbooksȱfoundȱtoȱincreaseȱachievementsȱmonotonicallyȱ
inȱ Europeȱ itȱ isȱ foundȱ thatȱ havingȱmanyȱ booksȱ hasȱ noȱ effectȱ onȱ achievementsȱ inȱ
Egypt.ȱȱȱȱ
ȱ
6.3 Futureȱresearchȱȱȱ
Futureȱ researchȱ shouldȱ considerȱ someȱ questionsȱ relatedȱ toȱ theȱparallelȱ educationȱ
system,ȱ orȱwhatȱ isȱ knownȱ asȱ theȱ shadowȱ education,ȱwhichȱ isȱ basedȱ onȱ privateȱ
tutoring.ȱ Thisȱ phenomenonȱ isȱ veryȱ commonȱ acrossȱMENAȱ countriesȱ thoughȱ noȱ
comparativeȱ dataȱ isȱ available.ȱ Theȱ shadowȱ educationȱmayȱ beȱ aȱmajorȱ sourceȱ ofȱ
inequalityȱifȱtheȱfamiliesȱusedȱitȱmoreȱtoȱfavourȱboysȱorȱgirlsȱtoȱgetȱbetterȱeducationȱ
orȱcertainȱfieldsȱofȱstudy.ȱ
Anotherȱfutureȱresearchȱpointȱwouldȱexamineȱtheȱprogressȱandȱtheȱdiscrepanciesȱofȱ
countryȱrecordsȱonȱTIMSSȱstudies.ȱForȱexample,ȱEgyptȱparticipatedȱ inȱ twoȱroundsȱ
2003ȱandȱ2007ȱbetweenȱwhichȱthereȱwasȱaȱchangeȱonȱtheȱnumberȱofȱyearsȱofȱprimaryȱ
educationȱ fromȱ 5ȱ yearsȱ atȱ 2003ȱ toȱ 6ȱ yearsȱ atȱ 2007.ȱOneȱ couldȱ useȱ toȱ exploreȱ theȱ
differenceȱbetweenȱtheseȱtwoȱcohorts.ȱȱ
TheȱlowȱperformanceȱofȱtheȱGulfȱCooperationȱCouncilȱ(GCC)ȱrichȱoilȱcountriesȱisȱaȱ
paradoxȱ worthyȱ ofȱ furtherȱ investigation.ȱ Withȱ highȱ availabilityȱ ofȱ fundsȱ andȱ
facilitiesȱ forȱ schoolȱ resources,ȱ theȱ poorȱ performanceȱ acrossȱ thoseȱ countriesȱ isȱ
shocking.ȱ
Woessmannȱ (2007)ȱ raisedȱ theȱ argumentȱ aboutȱ schoolȱ autonomyȱ andȱ institutionalȱ
reformȱandȱindicatedȱmoreȱattentionȱshouldȱbeȱpaidȱtoȱtheseȱaspectsȱinȱdevelopingȱ
countriesȱresearch.ȱTheȱpublicȱsectorȱdominanceȱandȱtheȱstaticȱlawsȱofȱbureaucracyȱ
inȱ MENAȱ countriesȱ limitȱ schoolȱ autonomyȱ andȱ educationȱ reformȱ fromȱ theȱ
institutionalȱperspective.ȱThisȱsituationȱneedsȱinvestigation.ȱȱȱȱ
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